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The  Hangman's 
2-Meter  Collinear 

Make  your  tower  do  double  duty 
Drop  this  array  from  the  top  and 
get  6<iB  gain  W1CV/4 

Deep-Six  Squelch  Tails 

K ere  hunks  take  a  dive  with  I  he  ad- 
dition of  this  audio  delay 

WA2NYE 

Build  Yourself 

A  Paralyzed  Beam 

3T]    Co  from  east  to  west  in  less  than  a 

t^_J    second  with   this   2-meter   array. 

And    put    your    rotator    out    to 

pasture  YVB2WIK 

Taming  the  2-Meter  Linear 

\~j    It  lives  in  the  forest  of  spurious  os- 

^— ^    dilations  and  answers  to  the  call 

tit  the  correct  bias   Catch  one  for 

yourself  VF3LMP 

The  Frugal  Floppy  Bazooka 

This  2-meter  antenna  coils  up  into 
a  small  package,  but  it  shoots  a 

straight  srgnal  N7BCZ 

Taking  It  Higher 

Raising  a  repeater's  antenna  is  the  way 

to  wider  coverage,  right'  Wrong 

W4MLE 

Dial-A-Frequencv 

l  * "t  your  fingers  do  the  walking 
with  this  remote  control.  All  you 
need  is  a  spare  telephone, 

K1WCN 

Improving  Gods  I  Der 

Put  more  flexibility  in  the  K2QAW 
circuit  — and  save  the  advantages 
of  the  original  K9XI 

The  Bunestt  Caper 

The  two  British  agents  needed  a  power 
amp— fast.  Could  the  American  ham 

build  one?  W9PJF 

The  Tube  Returns 

Move  over,  ICs,  This  receiver  is 
easy  to  build,  cheap,  and  works 
like  a  dream  W1BC 

The  Program  That  Knows  It  All 

\\A   Repeater   info,   third-party  agree- 
^■"   ments,  you  name  it  — this  TRS-60 
BASIC  program  knows  it 

WBXW 

Berserk  Direction-Finding 

a  Zero  in  on  transmitters  in  seconds 
with  this  TR5-80  program  it  wilJ 
tell  you  how  to  get  there,  too 

WD8CBE 
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Shack  from  Scratch 

Building  a  ham  shack  in  a  new  home 
can  be  a  breeze  Just  plan  ahead. 

W2XQ 

Winning  the  Coax  War 

The  electrical  length  of  feedline  de- 
pends on  its  velocity  factor.  Don't  get 
caught  short  W9PJF 

Red-Hot  and  Ready  to  Co 

Anyone  who  has  ever  soldered 
knows  that  the  cord  gets  In  the 
way.  Find  freedom  with  this  home- 
brew cordless  iron  W7RXV 

Cutting  Current  to  Size 

Measuring  large  ac  currents  can  be  dif- 
ficult unless  you  know  a  trick  or  two. 
W7CRY  explains  how  W7CRY 

Construct  This  All-American 
Audio  Signal  Generator 

V]    The  perfect  project  for  starting  a 
test  bench  or  rounding  one  out 

VVA2SUT 

Maximum  Modulation 
for  CB  Conversions 

|\1    Many  CB  rigs  lack  the  gain  for  full 

^~"^    modulation     This    preamp    will 

help  AjOP 


One-Tube  Receiver— 64 


84 


90 


101 


108 


116 


122 


76 


Never  Say  Die— 6 

Reader  Service— 130 

Circuits— 

132,139,153 

Ham  Help- 133,  134, 

144,  160,170,171,186 

Social  Events— 133 

RTTY  Loop— 134 

Fun!— 13S 

Letters— 136 

New  Products— 140 


Corrections— 144 
Review— 148 
Contests— 150 
1962 

Index — 156 
Awards— 166 
DX— 170 
Satellites— 171 
Propagation— 193 
Dealer 
Directory— 193 


GENERAL  COVERAGE 
RECEPTION  AT  ITS  BEST 

Listen  to  the  worid  of  HF  with  the 
R70,  o  lOOKHz  to  30MHz  commerciol 
grade  receiver  designed  by  ICOM 
Incorporated,  the  leader  in  advanced 
receiver  design,  Quilt  from  knowledge 
gained  by  designing  receivers  for 
commercial,  marine,  and  amateur  use, 
the  K70  surpasses  other  receivers  on 
the  market».even  receivers  costing 
more  than  twice  as  much. 

Utilizing  ICOM's  DFM  (Direct  Feed 
Mixer),  the  R70  is  a  receiver  which  in 
normal  usage  is  virtually  immune  to 
intermoduiofion  distortion  or  cross 
modulation,  yet  still  maintains  superior 
sensitivity.  Whether  you  are  o  SwL 
(short  wove  listener),  Ham  (amateur 
radio  operator),  maritime  operator  or 
commercial  user,  the  R70  provides  the 
features  you  need. 

DESIGN 

The  R70  incorporates  an  UP 
conversion  system,  utilizing  a  direct 
feed  mixer  proven  to  be  Fne  best 
design  for  minimizing  interference  from 
stTong  adjacent  signals.  A  preamp  is 
provided  for  making  the  weakest  of 
signals  readable.  High  grade  filters  in 


conjunction  with  the  built-in  PDT  (pass 
band  tuning)  system  and  notch  filter, 
provide  the  ultimate  in  interference 
rejection.  Selectable  AGC 
(fast/slow/aff),  noise  blanker  (wide  or 
narrow),  and  tone  control  improve 
readability  under  the  worst  conditions. 
An  AGC  derived  squelch,  operative  in 
all  modes,  adds  fa  operating  ease. 
Dual  VFO's  witri  three  tuning 
rates  provide  quick  QSY  (frequency 
change),  memory  for  an  important 
station,  or  by  equalizing  the  VFO's 
(A=B),  a  digital  KIT.  13.8  VDC 
operation  is  provided  os  an  option, 
117  VAC  is  standard, 

HAM'ING 

The  R70  is  on  ideal  general 
coverage  receiver  to  complement  any 
ham  shack.   Use  it  with  your  existing 
namsmitter  or  transceiver  to  provide 
duai  receiver  capability. 

The  R7ffs  built-in  monitor  system 
lets  you  listen  to  your  own  transmitted 
audio  and  a  mute  input  automatically 
protects  the  R70rs  receiver  from  your 


An  option  for  FM  allows  listening 
to  the  1 0  meter  FM  activity. 

As  an  additional  plus  to  ICOM  IC- 
720A  owners,  the  R70  has  an  optional 


interface  that  will  allow  the  R70  to 
control  the  transmit  frequency  of  the 
720A  for  the  uttimare  in  bamming 
versatility. 

SWUNG 

For  the  short  wave  listener,  the 
readout  section  of  the  R70  gives  all  the 
information  for  logging  a  station  to  be 
returned  to  ot  a  later  time.  Frequency, 
mode,  VFO,  signal  strength  are  all 
displayed,  A  dial  lock  prevents 
occidental  loss  of  a  signal, 

A  front  mounted  speaker 
provides  0  watts  of  crisp  clear  audio. 
A  record  jack  allows  easy  attachment 
o*  a  tape  recorder, 

ICOM  SYSTEM 

Uke  all  ICOM  HF  products,  the 
R70  fits  into  the  ICOM  system  concept 
of  accessories  allowing  you  to  use 
previously  purchased  accessories  such 
as  the  HP1  headphone,  SP3  external 
speaker,  and  AH1  auto  bandswftching 
antenna. 

PRICE 

Check  with  your  local  ICOM 
dealer  for  pricing  on  the  R70,  You  will 
be  amazed. 


ICOM 


The  World  System 


ICOM  America.  Inc..  21 12-1 16lh  Ave  NE,  Dellevue.  WA  96004  <  206*54-81 55/3301  Towiwood  Drive.  Suite  307,  Dollos.  IX  75234(214)620-2780. 

All  stored  specifications  are  approximate  and  subject  to  change  wttnour  nonce  or  ooliganon    AJI  icOm  radios  sigmficonrty  exceed  FCC  legijlonons  riminng  spurious  emissions 


5 -STORE  BUYING  POWER  in  action! 


NEVER  BEFORE 
NEVER  AGAIN! 


ICOM 


IC-730 


i  tillS 


0  of) 


SALt 

REGULAR  $829 

$649  9 

LIMITED  TIME  ONLY... 
LIMITED  QUANTITY 
ACT! 


t|u  ALPHA 

**      ALL  ALPHA 
AMPLIFIERS  IN  STOCK 
FOR  FAST  DELIVERY 
CALL  FOR  SPECIAL  PRICES 

EXAMPLE 

76PA 

REGULAR  S2395 

SALE!  $1799 


^KENWOOD 


CALL  NOW  FOR 
SPECIAL  PRICES 


imi 


TS-930S 


NEW 


TR-795Q 

2  METERS  4&  WATTS. 
21  CHANNEL  MEMORY 


TR-2500 


TS-830S 


Mnm 


AMPLIFIERS 

AVAILABLE 

AT  LOW 
PRICES 


2  METER  AMPLIFIER 


B-3016 

30Win.l60Wout 
REG.  $239  95 

SALE! 

$1 99  95 


B-1016 

lOWin.  160Wout. 
REG.  S279.95 

SALE! 
$24995 


KLM/Tri  Ex 

KT-34A 

4  ELEMENT  TRIBANDER 

REGULAR  $389.95 

SALE!  $309 

KT-34XA 

6  ELEMENT  TRIBANDER 

REGULAR  S569.95 

SALE! $459 

CALL  FOR  OTHER  KLM  PRICES. 


TRI  EX  W51  TOWER 

w/KLM  KT-34A  $1099 

TRI  EX  W51  TOWER 

w/KLM  KT-34XA  $1239 

TRI  EX  W51 ,  51 '  TOWER 

REGULAR  $999.95  $82995 


PRICES  ARE  FOB  CALIF  EXCEPT  FOR  CERTAIN 
COMBINATIONS  PLEASE  INQUIRE 


W  mg§tUJ 

V    HANDHELDS 


2  METER 

FT-208R 


70CM 

FT-708R 

SALE! 

$28995 


FREE  SHIPMENT 


(U.P.S.  Brown) 

CONTINENTAL  US. A. 


EXCEPT  FOR  SOME  ALPHA.  Tfl*  EX  and  KLM  ITEMS 


SERVING  HAMS 
BETTER, 

Wdf#». . .  south ...  east    wesL 

Bofc*  Ferrer  o.WSR  J/K6AHV, 
Jim  ftafferty, 

other  well  known  ha. 
give  you  courteoi 


PHONE 


800 


854-6046 


9:30AM  to  5:30PM  PACIFIC  TIME. 
OVER-THE-COUNTER,  10AM  to  5:30PM. 

MONDAY  THROUGH  SATURDAY 

CALIFORNIA  CUSTOMERS  PLEASE  PHONE  OR  VISIT  LISTED  STORES 


HAM 


J:hM 


OUTLET 


ANAHEIM,  CA  92801 

2620  W  La  Palma, 

(714)  761-3033  {213)  860-2040 

Bel <*e*n  Disneyland  &  Knou's  Betty  Farm 


BURLINGAME.  CA  94010 

999  Howard  Ave.,  (415)  342*5757 
5  miles  south  on  101  from  S.F  Airport. 


OAKLAND,  CA  94609 

2811  Telegraph  Ave.t  (415>  451-5757 
Hwy  24  Downtown*  Left  27th  off- ramp, 

*EA»ALLiANCE-M.PMA-AMECO*AN^H£HOL-AARl'ASTROtt 

AVANTV  BENCHES*  BERK  TF*  -aiRD'&AW'  CAUflOOM-CDE 

^COtLtMS'CUOIC'CyRHS  -CUSwCRAFT.  OAlWA  -  DATONG 


SAN  DIEGO,  CA  92123 

6375  Kearny  Villa  Road  (61 9)  560-4900 

Hwy  163  &  Clairemont  Mesa  Blvd. 

DtNTRQN-  DRAKE  *  0*  ENGINEERING  ■  ElMAC  *  HUSTLER 
HY  GAIN  ■  ICOM-  J  W  MILLER-  KENWOOD*  KLM  "  LARSE-W 
LU*iAH     •  METZ  -    MFj    ■    MCRO    LOG  '  MINt    PRODUCT  ft 


VAN  NUYST  CA  91401 

6265  Sepulveda  Blvd.,  (£13)  968-2212 
San  Diego  Fwy  at  Viclory  Blva, 

■MIRAGE*   NYE  -  PALOMAfl*  ROBOT  <ROHN»  5  HUR£<  SWAN 

*  TELEX  *TELREX-  TEMPO  ■  TEN  T£C*  TRtSTAO 

*  TAESU  W3tnmwf  rrt^rm1 


Puces,  specifleattofts.  descriptions  subject  fa  change  without  notice       Caitt  re&denis  please  add  sates  tax 


SWR  Si  Power 
IN/lefcer* 


The  most  advanced 
automatic  computing  RF 
measuring  instrument  in 
amateur  radio. 

Logarithmic  SWR  scale* 

Power  ranges  20/200/2000 
watts. 

Frequency  range  1-30 


Automatic.  Mo  "set"  or  "sensitivity'1 
control.  Computer  sets  full  scale 
so  SWR  reading  is  always  right. 
Complete  handg-off  operation. 

Light  bar  display.  Gives  instant 
response  so  you  can  see  SSB  power 
peaks  Much  faster  than  ofd -fashioned 
panel  meters.  Baton  switch  selects 
three  power  ranges. 

Logarithmic  SWR  display.  Computer 
expands  the  display  where  you  need 
it  so  it's  easier  to  see,  easy  to  use 

Computer    operated.     Now    an 

analog  computing  circuit  and  digital 
comparator  automatically  compute 
SWR  regardless  of  power  level.  Frees 
you  from  checking  zero,  setting  a 
"sensitivity"  knob  and  from  squinting 
at  old-fashioned  cross  pointer 
mechanical  meters.  With  this  new 
meter  computing  Is  done  electronically 
and  displayed  with  moving  light  bars 
Individual  bars  for  SWR  and  power 

Model  M-827  Automatic  SWR  & 
Power  Meter  $1 1 9  95  in  the  US.  and 
Canada,  Add  $3  shipping  /handling, 
California  residents  add  sales  tax. 


QAMnrwora 


ORDER  YOURS  NOW! 

Send  for  FREE  catalog  describing 
the  SWR  &  Power  Meter  and  our 
complete  lint  of  Noise  Bridges,  Pre- 
amplifiers, Toroids.  Baluns,  Tuners. 
VLF  Converters,  Loop  Antennas  and 
Keyers. 


Palomar 
Engineers 

1924-F  West  Mission  Rd 
Escondido.  CA  92025 
Phone;  (619)  747-3343 


Ducks  are  getting 

smaller! 
and. 


Actual  Size 


>> 


Because  you  and  the 
leadins  radio  manu- 
facturers want  the 
best- performing,  the 
best  looking  antenna; 
Centurion  has  grown 
to  be  the  Duck  leader: 
We've  developed 
many  smaller  antennas 
to  make  the  hand- 
held radio  perform 
better,  and  now  the 
newest  duck,  .the  Tuf 
Duck  "mini".  It's 
shorter  (about  3")  yet 
it's  a  full  1/4  wave 
radiator  on  VHF 


s/i 


WW, 


v 


ANTENNAS 


Phone  402.  ■*'         »1 

Ttlex  48-4377  J  LCN 

P.O  Bo*  89846    Lincoln,  NE  68S01  9846 


^•10? 


INFO 


Manuscripts 

Contributions  in  the  form  of  manu- 
scripts with  drawings  andtor  photo- 
graphs are  welcome  and  will  be  con- 
sidered tor  possible  publication,  We 
ceo  assume  no  responsibly  Tor  loss 
Or  damage  to  any  material  Please 
enclose  a  stamped,  sell  addressed 
envelope  with  each  submission,  Pay- 
ment for  the  use  of  any  unsolicited 
material  will  be  made  upon  accep- 
tance. All  contributions  should  be  di- 
rected to  the  73  editorial  oihees 
"How  to  Write  for  73*'  guidelines  are 
available  upon  request. 

Editorial  Offices: 

Pine  Street 

Peterborough  NH  05456 

Phone:  603924-9471 

Advertising  Offices: 

Elm  Street 

Peterborough  NH  03458 

Phone:603924-7138 
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Peterborough  NH  03456 
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Subscription  Rates 

In  the  United  States  and  Possessions: 
On*  Year  (12  issues)  £25  00 
Two  Years  (24  issues)  *38  00 
Three  Years  (36  issues)  $53  00 

Elsewhere: 

Canada  and  Mexico—  $27  97/1  year  on- 
ly, US,  funds.  Foreign  surface 
mail—  S44.97J1  year  only,  U.S.  funds 
drawn  on  U.S.  bank.  Foreign  air 
mall— please  inquire. 
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renew  or  change 
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PO  Bo*  931.  Farmingdaie  NY  11737. 
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A  HM  OMNSION  IN  PfBfORmHtt 

•  U.S.  Made  •  Competitive  Price  *  All  Solid  State  •  12V  DC  •  SWR  Protected  * 

•  Broadband  *  No  Tune  Up  •  Full  Break-in  CW  •  150  Watts  PEP,  SSB  or  CW  Input  • 

•  High  Dynamic  Range  •  Excellent  Sensitivity/Selectivity  •  Digital  Readout  • 

•  16040  Meters  Plus  WARC  Bands  and  MARS  Coverage** 


Front  panel  switching  allows  independent  MODE  and  optional 
crystal  filter  selection. 

A  passive  double  balanced  mixer  is  employed  in  the  receiver 
front  end.  This  stage  is  preceeded  by  a  low  noise  high  dynamic 
range  bipolar  rf  amplifier  to  provide  good;  strong  signal  perfor- 
mance and  weak  signal  sensitivity. 

Accurate  digital  readout  of  operating  carrier  frequency  is 
displayed  to  100  Hz. 


A  rugged,  solid-state  PA  provides  continuous  duty  in  SSB  and 
CW  modes.  A  cooling  fan  (FA7)  is  available  for  more  deman- 
ding duty  cycles,  such  as  SSTV  or  RTTY.  The  PA  atso  features 
very  low  harmonic  and  spurious  output, 

VOX  GAIN,  VOX  DELAY,  VOX  disable,  QSK,  selectable  AGC 
time  constants,  RIT  and  noise  blanker  selection  are  front 
panel  controlled  for  ease  of  operation. 

The  TR5  is  designed  with  modular  construction  techniques  for 

easy  accessibility  and  service. 


GENERAL 

Frequency  Coverage:  1 .8-2.0*,  3.5-4.0f  7-0-7.5, 
10,0-10,5,  14.0-1 4,5,  18.0-16.5*.  21.0-21,5, 
24.5-25,0*.  28.0-28.5*.  28.5-29.0,  29,0-29.7"  MHz. 
("With  accessory  range  crystal). 

Modes  of  Operation:  Usb«  Lsb,  Cw 

Frequency  Stability:  Less  than  1  kHz  drift  first 
hour.  Less  than  150  Hz  per  hour  drift  after  first 
hour.  Less  than  100  Hz  change  for  a  ±10%  line 
voltage  change. 

Readout  Accuracy:  ±  10  ppm  ±  100  Hz. 

Power  Requirements:  13.6  V-dc  regulated;  2  A. 
12  to  16  V-dc  unregulated,  0,8  V  rms  maximum 
ripple,  15  A. 

Dimensions: 

Depth:  12.5  in  (3175  cm),  excluding  knobs  and 

connectors. 

Width:  13.6  in.  (34.6  cm). 

Height:  4j6  in.  (11J  cm)  excluding  feet. 

Weight  14  lb.  (6.35  kg) 


TRANSMITTER 

Power  Input  (Nominal):  150  Watts,  PEP  or  Cw. 

Load  Impedance:  50  ohms. 

Spurious  and  Harmonic  Output:  Greater  than  40 
dB  down. 

Intermodulation  Distortion:  Greater  than  30  dB 
below  PEP. 

Carrier  Suppression:  Greater  than  50  dB. 

U  ride  si  red  Sideband  Suppression:  Greater  than 
60dBat  1  kHz. 

Duty  Cycle: 

$sbt  Cw:  100%. 

Lock  Key  (w/o  FA?  Fan}:  30%,  5  minutes  max- 

imum  transmit. 

Lock  Key{w/FA7  Fan):  100%. 

Microphone  Input  High  Impedance, 

Cw   Keying:   Instantaneous   full   break-in,   ad- 
justable delay. 


RECEIVER 

Sensitivity:  Less  than  0.5  uV  for  10  dB  S  +  N/N 
except  less  than  1,0  uVr  1.6*2.0  MHz. 

Selectivity:  2.3  kHz  minimum  at  -6  dB.  4.1  kHz 
maximum  at  -60  dB  (1.6:1  shape  factor). 

Ultimate  Selectivity:  Greater  than  -95  dB. 

Age:  Less  than  5  dB  output  variation  for  100  dB 
input  signal  change,  referenced  to  age 
threshold. 

Intermodulation:  (20  kHz  or  greater  spacing)  in- 
tercept Point:  Greater  than  0  dBm.  Two-Tone 
Dynamic  Range:  Greater  than  85  dB. 

l-f  Frequency:  5,645  MHz. 

1 4  Rejection:  50  d&,  minimum. 

Image  Rejection:  60  dB,  minimum  below  14 
MHz.  50  do.  minimum  above  14  MHz. 

Audio  Output  2  watts,  minimum  @  less  than 
10%  THD  (4  ohm  load). 

Spurious  Response:  Greater  than  60  dB  down. 


Model  7021  SL300  CW  Filter 
Model  7022  SL500  CW  Filter 
Model  7027  SL1000  RTTY  Filter 
Model  7023  5L1600  RTTY  Filter 


ACCESSORIES  AVAILABLE 

Model  7026  SL4000  AM  Filter 

Model  7024  SL6000  AM  Filter 

Model  1570  PS75  AC  Power  Supply 

Model  1545  RV75  Synthesized  Remote  VFQ 


Model  1531  MS7  Speaker 
Model  1507  CW75  Keyer 
Model  1558  NB5  Noise  Blanker 
Model  7077  Microphone 


R.  L.  DRAKE  COMPANY 


DRAKE 


540  Richard  St.*  Miamisburg,  Ohio  45342.  USA 
Phone:  (513)  866-2421  •  Telex:  28&XJ17 


W2HSD/1 

NEVER  SAY  DIE 

editorial  by  Wayne  Green 


SHOULD  DXCC 

BE  PROHIBITED? 

The  blatant  arrogance  of  the 
PY0SB  DXpedition  shook  the 
amateur  bands,  bringing  on  wild 
attacks  of  jamming  in  retalia- 
tion. Frankly,  after  trying  to  use 
the  twenty-meter  band  for  an 
hour,  I  didn't  blame  the  jammers 
much.  Not  since  Don  Miller  have 
I  heard  such  a  total  disregard  for 
the  hobby. 

This  was,  in  my  estimation, 
amateur  radio  at  its  worst. 
Those  refugees  from  CB  set  up 
on  one  of  the  most  rare  spots  in 
the  world  and  then,  transmitting 
outside  of  the  American  phone 
band,  asked  US  hams  to  call 
them  anywhere  from  14T200  to 
14,300.  This  went  on,  totally 
killing  the  band  for  any  other 
use  as  thousands  of  stations 
called  steadily,  hour  after  hour. 


There  was  no  possible  way  to 
make  a  normal  contact 
anywhere  in  that  entire  band 
while  this  was  going  on. 

This  is  totally  unnecessary, 
as  anyone  with  even  a  small 
amount  of  DXing  experience 
knows.  It  is  arrogant.  It  is  a 
shameless  flaunting  of  the 
power  of  one  group  to  bring  the 
whole  band  to  a  halt.  It  isn't  even 
a  fast  way  of  making  contacts. 
There  is  not  even  a  remote  ex- 
cuse for  such  a  display. 

I've  operated  from  some  fairly 
remote  spots  and  have  faced  as 
big  ptleups  as  anyone.  I  got 
started  in  seriously  working  DX 
In  late  1945,  the  day  our  first  DX 
band  opened  after  the  war. 
When  I  moved  to  New  Hamp* 
shire,  I  started  all  over  again, 
working  100  countries  in  the 
first  week  on  twenty  phone,  200 


in  the  first  month,  and  300  in  the 
first  year.  So  I  know  the  receiv- 
ing end  of  the  stick. 

In  1968,  I  went  on  my  first 
serious  DXpedition , , .  KC4AF, 
Navassa  Island.  Since  then,  Tve 
operated  from  a  bunch  of 
places.  .  .come  to  mind  5Z4, 
ZS6P  3D6,  7P8,  OD5,  YK1T  YA1, 
VU,  9N1,  HL6,  VR2,  5W1,  KS6, 
F08T  HHT  JY,  OH0,  KH2,  KW6f 
and  a  bunch  of  non-rare  coun- 
tries. I've  tried  every  way  known 
to  ham  to  get  the  most  contacts 
per  hour  on  the  air  from  these 
rare  places,  so  I  have  a  good 
idea  of  what  works  and  what 
does  not  work.  Hmmm.  I  forgot 
to  mention  VP5,  J6,  and  a  revisit 
to  Navassa  in  1972. 

The  results  of  all  this?  Well, 
unless  your  signal  is  particularly 
weak,  the  fastest  operation  Is 
when  you  operate  on  a  fixed 


HAM  BILL  SIGNED 

It  began  as  S  929.  turned  into  H.R.50G8.  and  came  out  of  the  Washington  mill  as  H.FL3239,  but 

the  effect  is  the  same:  sweeping  changes  in  amateur  radio, 

The  bilk  which  has  been  signed  by  President  Reagan,  will  give  hams  more  control  over  licensing 
and  policing  and  may  also  expand  the  5-year  ticket  into  a  license  renewable  every  10  years. 

With  this  moneysaving  measure,  FCC-approved  hams  and  ham  organizations  will  be  both 
writing  and  administering  exams.  However,  the  exams  may  be  written  only  by  a  ham  with  at  least 
the  class  license  that  the  exam  is  for,  and  tests  can  be  given  only  by  hams  with  a  higher-class 
license.  Extras,  of  course,  wilt  be  allowed  to  test  Extras. 

Amateur  radio's  traditional  seff-policing  policies  have  also  been  given  a  shot  in  the  arm  by  the 
bill.  The  FCC  can  now  use  hams  to  track  down  illegal  transmissions  and  accept  reports  on  illegal 
activities  which  have  been  filed  by  hams.  This  bill  gives  the  FCC  permission  to  'recruit  and  train" 
hams  for  this  purpose,  and  these  amateurs  will  also  be  allowed  to  send  warning  notices  to  of- 
fenders. However,  the  amendment  does  not  give  hams  authority  to  officially  charge  violators. 

The  self-regulatory  aspect  of  the  bill  is  the  brainchild  of  Sen.  Barry  Goldwater  K7UGA,  who 
drafted  the  initial  version  as  S929.  But  to  get  it  enacted,  the  concepts  of  8.929  were  incorporated 
into  a  larger  house  bill  H.R.5008,  which  addresses  a  wide  variety  of  changes  in  the  Communica- 
tions Act  of  1934. 

Hams  plagued  by  RFI  will  find  some  respite  under  this  bill,  which  will  "establish  minimum  per- 
formance standards  for  home  electronic  equipment  and  systems  to  reduce  their  susceptibility  to 
interference  from  radio  frequency  energy/'  However,  the  bill  does  not  affect  equipment  already 
manufactured. 

Other  changes  in  the  Communications  Act  eliminate  licenses  for  CBers  and  radio  control 
operators.  Though  CB  operators  will  still  be  expected  to  comply  with  regulations,  the  change 
allows  the  Commission  to  officially  wash  its  hands  of  the  27*Jv1Hz  band.— WB8JLG. 


channel,  thus  containing  the 
band  mayhem  to  one  single  pile- 
up.  I've  found  that  out  by  making 
regular  announcements  to  this 
effect:  1  wiH  be  listening  for 
about  ten  seconds  on  this  chan- 
nel for  the  last  letter  of  your  call. 
Please  do  not  all  jump  in  imme- 
diately, but  watt  so  your  calls  will 
be  spaced  a  bit.  I  will  make  a 
note  of  the  last  letter  of  your  call 
and  call  you  with  it  after  writing 
down  as  many  as  I  can  hear.  Do 
not...!  repeat... do  not  call 
more  than  a  couple  of  times.  If  I 
hear  anyone  pushing  and  shov- 
ing on  channel  I  will  work  you, 
but  there  will  be  no  OSL  Neither 
of  us  wants  that." 

The  result  is  a  relatively  order- 
ly sorting  out  of  the  problem, 
which  is  to  get  the  call  letters  of 
those  on  channel  as  quickly  as 
possible.  The  rest  of  the  contact 
is  a  matter  of  a  couple  of  sec* 
onds.  The  long,  hard  part  is  get- 
ting the  calls  through. 

By  asking  for  the  last  letter,  I 
am  able  to  quickly  get  things 
down  to  two  or  three,  at  most, 
responding  when  I  break.  It 
makes  everyone  shut  up  and  lis- 
ten. I  can  then  confirm  the  call, 
exchange  signals,  and  be  on  to 
the  next.  With  this  system,  I  can 
double  or  triple  the  throughput 
of  any  system  which  calls  for 
tuning  a  band  of  frequencies, 
looking  lor  calls  in  the  open. 

The  calling  stations,  perceiv- 
ing that  I  am  able  to  cope  with 
the  chaos  and  that  they  will 
have  a  fair  chance  of  getting 
through,  respond  very  positively 
and  line  up,  doing  as  I  ask. 
Megawatts  of  power  are  saved. 
The  entire  band,  except  for 
about  6  kHz  which  1  am  using,  is 
open  for  everyone.  ,. and  at 
least  twice  as  many  operators 
are  made  happy  with  a  new  one. 
And  think  of  the  agonizing  frus- 
tration saved  for  the  thousands 
of  ops,  calling  hour  after  hour, 
hoping  to  get  through. 

Another  solution  to  the  whole 
problem  would  be,  of  course,  to 
get  the  League  to  cancel  their 
Honor  Roll  and  DXCC  certifi- 
cates so  we  wouldn't  have  this 
enormous  pressure  to  make  a 
radio  contact  with  some  stupid 
island  somewhere.  That  would 
spoil  a  tot  of  fun  for  thousands 
of  us  DXers,  but  it  would  at  least 
stop  such  carnage  as  the  Peter 
and  Paul  jokers  dumped  on  us. 

This  whole  DX  thing,  while  it 
may  be  fun  for  amateurs  in  most 
of  the  ordinary  countries,  is  a 
royal  pain  in  the* .  .er. .  .ear  for 
the  ham  who  lives  in  a  rare  spot. 
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BIG  performance, 
small  size... 
smaller  price!!! 

TR-2500 

The  TR-2500  is  a  compact  2  meter  FM 
handheld  transceiver  featuring  an  LCD 
readout,  10  channel  memory,  lithium 
battery  memory  back-up,  memory 
scan*  programmable  automatic  band 
scan,  Hi/Lo  power  switch  and  built-in 
sub -tone  encoder, 

TR-2500  FEATURES: 

*  Extremely  compact  size  and  light 
weight 

Measures  66  (2-5/8)  W  x  168  16-5/8}  H 
x  40  (1-5/8)  Dt  mm  (inches).  Weighs 
540  grams  Q\2  lbs)  with  Ni-Cd  pack. 

*  LCD  digital  frequency  readout 
Shows  frequencies  and  memory 
channels,  four  "Arrow"  indicators. 

•  Ten  channel  memory 

Nine  memories  for  simplex  or  +600 
kHz  offset  *MCT  memory  for  non- 
standard split  frequency  repeaters. 

•  Lithium  battery  memory  back-up 
(Estimated  5  year  JifeJ  Maintains 
memory  when  Ni-Cd  pack  is  fully 
discharged  or  removed. 


•  HI/ LOW  power  selection 

2.5  watts  or  300  mw. 

•  Memory  scan 

Scans  only  channels  in  which 
frequency  data  is  stored, 

•  Programmable  automatic  band  scan 
Upper  and  lower  frequency  I  Units  and 
scan  steps  of  5-kHz  and  larger. 

•  UP/DOWN  manual  scan 

•  Built-in  tuneable  sub-tone  encoder 
Tuneable  (variable  resistor)  to  desired 
CTCSS  tone 

•  Built-in  16 -key  autopatch  encoder 

•  "SLIDE-LOC"  battery  pack 

•  Repeater  reverse  switch 

•  Keyboard  frequency  selection 

•  Extended  frequency  coverage 

Covers  143.900  to  148.995  MHz  in 
5 -kHz  steps. 

•  Optional  power  source 

Using  optional  MS-1  mobile  or  ST-2  AC 
charger/power  supply,  radio  may  be 
operated  while  charging,  (Auto made 
drop-in  connections! 


Actual  size 

•  High  impact  plastic  case 

•  Battery  status  indicator 

•  Two  lock  switches 

Prevent  accidental  frequency  change 
and  accidental  transmission. 

Standard  accessories  Include; 

•  Flexible  antenna  with  BNC  connector 

•  400  mAH  Ni-Cd  battery  pack 

•  AC  charger 
Optional  accessories: 

•  ST-2  Base  station  power  supply/ 
charger  (approx.  1  hr.) 

•  MS413.8  VDC  mobile  stand/ charger/ 
power  supply 


TR-3500 

70  CM  FM  Handheld 

•  440-449.995  MHz  in  5  kHz  steps 

•  TX  OFFSET  switch  keyboard 
programmable  ±5  kHz'to  ±9.995  MHz 

•  L5  W/300  mW  HI/LOW  power  switch 

•  Auto*  squelch  position  on  squelch 
control 

•  Tone  switch  for  TU-35B  optional 
programmable  CTCSS  encoder 

•  Other  features  include  10  memories, 
lithium  battery  memory  back-up. 
programmable  automatic  band 
scan,  memory  scan,  UP/ DOWN 
manual  scan,  repeater  reverse, 

16- key  autopatch,  keyboard  fre- 
quency selection,  slide-lock  battery. 


VB-2530  2^M  25  W  RF  power  amp., 
w/ cables,  uitg.  brkt  (TR-2500  only) 

TU-1  Programmable  CTCSS  encode r 
(TR-2500  only) 

TU-35B  Programmable 
CTCSS  encoder  (mounts  Inside 
TR-3500  only] 

FB-25  Extra  400  mAH  Ni-Cd  battery 

PB-25H  Heavy-duty  490  mAH  NJ-Cd 
batten 

DC-25  13.8  VDC  adapter. 

BT-1  Battery  ease  for  manganese/ 
alkaline  AA  cells 
SMC-25  Speaker-micro  phone 
LH-2  Deluxe  leather  case 
BH-2A  Belt  hook 

RA-3  m  3/ 8 \ telescoping  antenna 
(for  TR-2500). 
WS-1  Wrist  strap 
EP-1  Earphone 

More  in  formation  on  the  TR-2500 
and  TR-3500  is  available  from  all 
authorized  dealers  of  Trio-Kenwood 
Communications.  1111  West  Wainul 
Street,  Compton,  California  90220, 

KENWOOD 

..pacesetter  in  amateur  radio 


Specifications  and  prices  are  subject  to  change  without  notice  or  obligation 
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You  wouldn't  believe  how  soon 
the  thrill  of  working  stations  for 
ten-second  contacts  palls.  You 
might  not  find  it  as  difficult  to 

believe  what  a  nuisance  being  ex- 
pected to  fill  out  and  mail  thou- 
sands  of  QSt  cards  is.  Imag- 
ine, if  you  will,  the  excitement 
with  which  a  ham  in  Tonga  re- 
ceives his  780th  QSL  from  a 
W&2  station.  It  just  goes  into  the 
nearest  leftover  washing  ma- 
chine carton. 

Even  with  a  QSL  manager  to 
take  on  the  brunt  of  the  card 
chore,  the  responsibility  for 
keeping  the  log,  getting  a  copy 
to  the  manager,  and  forever 
making  instant  contacts,  with 
growing  resentment  whenever 
you  stop  to  try  to  make  friends 
with  anyone  forcing  you  to  shut 
down , . .  it's  driven  most  hams 
in  rare  spots  off  the  air. 

With  so  many  things  of  value 
which  people  can  accomplish  in 
this  world,  I  am  saddened  when  I 
see  some  ham  who  has  gotten 


OSL  OF  THE  MONTH:  XE1 JRV 

This  month's  QSL  Contest  winner  Is  Jesus  Retain  a  XEi  JRV.  This  modern  rendition  of  an 
ancient  lemple  is  highlighted  by  the  bright  yellow  sun,  adding  warmth  end  contrast  to  an 

otherwise  stark  scene 

To  enter  7^3  QSL  ol  the  Month  Contest,  put  your  QSL  card  in  an  envelope  with  your 
choice  of  a  book  from  7Ja  Radio  Bookshop,  and  send  it  to  73,  Pine  Street,  Peterborough  NH 
03456,  Attn:  OSL  of  the  Month  Entries  without  an  envelope  or  book  choice  will  not  be 
considered. 


swept  up  in  the  DX  Honor  Roll 
excitement  What  a  frivolous 
waste  of  life  it  is  to  devote  it  to 
trying  to  make  this  silly  list. . . 


and  stay  there. .  .often  at  al- 
most any  expense. 

Continued  on  page  1 72 


Well ...  I  Can  Dream,  Can't  I? 


by  Bandel  Linn  K4PP 


"Are  you  the  handsome  one  who  advertised  for  'Ham  Help'?" 
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THE  RTTY  ANSWER 


FStC-SOO  . 


THRtSHOLD 


%%  %  it 


Now.  .300  Baud  &  Super-RATT 


for  either  iRL  terminal  unit 

qAII  circuits  on  small  module  inside  TU 

□  No  changes  to  our  outstanding  filters 
a  Just  add  one  switch  and  the  module 

□  Factory  installed  or  you  can  do  it 


and  still  the 


the  FSK-1000  Terminal  Unit 

a  Unparalleled  selectivity  achieved  with 

sophisticated  true  limiterless  design 
o  Ultra  sharp  active  filters 
oTuneabte  shift  (80-1000  HzJ 
□  Selectable  bandwidths   (100/55  Hz.) 
D Three  mode  autostart 
o Positive  dynamic  range  indicator 
oExtruded  aluminum  enclosure 
oAdjustable  "mark  hold" 
a  Keyboard  activated  transmit 
nOptlonal  AFSK   keyer 
q  Internal  loop  supply,  RS232,   £  TTL 


the  most  powerful  RTTY  program 

for  your  Apple  computer 

o  65  pages  of  excellent  documentation 

D  Features  galore 

d  Available  with  or  without  custom  cable 


in  RTTY 


the  FSK-500  Terminal  Unit 

o  Superior  selectivity 

□  Selectable  bandwidths 

o  All  standard  shifts 

a  3  shift  AFSK  keyer  included 

D  Narrow  shift  I.D,   included 

o  Preselector  included  for  QRM  supression 

o  Economically  priced 

d  Fully  wired  and  tested 

d  Compact  size 

n  RS232  or  TTL 

d  Optional  loop  supply 


from  iRL 


700  Taylor  Road         Columbus,  Ohio  432  30 
Visa  or  Master  Card  accepted. 


(614)      864-2464 


If  you  write  RTTY  computer  programs,  call  us.   We  are  looking  for  new  ideas  in  software. 


Stan  Cibitisco  W1CV/4 
5JJ  Cora/  Way,  Apt  14 
Cora!  Gables  FL  33134 


The  Hangman's 
2-Meter  Collinear 

Make  your  tower  do  double  duty.  Drop  this  array 

from  the  top  and  get  6-dB  gain. 


Here  is  a  2-meter  FM 
base-station  antenna 
that's  inexpensive,  easy  to 
build,  and  has  about  6  dB 
omnidirectional  gain,  It  can 
be  mounted  on  the  side  of  a 
tower  or  put  on  a  mast  of  its 
own.  No  special  tuning 
equipment  is  required.  All 
you  need  is  an  swr  meter 

Design 

The  antenna  described 
here  is  a  6-eiement  vertical 
cotlinear  array.  It  consists 
of  six  half -wave  radiators 
placed  end-to-end  and  fed 
in  phase.  The  resulting  di- 
rectional pattern  is  the- 
oretically  a   circle    in    the 


SUPPORT    BftACE 


•POSITIONING 
WEIGHT 
(SEE    FIGURE    4) 


horizontal  plane,  with  a 
gain  of  about  6  dB  over  a 
dipole.  Results  of  testing 
at  W1CV/4  indicate  sub- 
stantial improvement,  both 
for  transmitting  and  receiv- 
ing, over  a  5/8-wave  anten- 
na with  ground  plane  at  25 
feet. 

Fig.  1  shows  the  config- 
uration of  the  collinear 
antenna  Each  element  is  38 
inches  long.  The  end-to-end 
spacing  between  elements 
is  negligible,  about  1  inch 
Allowing  for  a  foot  or  two 
at  the  top  and  bottom,  the 
entire  antenna  requires  a 
vertical  space  of  about  22 
feet.  Of  course,  the  higher 


FEED    POWT   1SEE    F1SUFE    51 


TOWER    Ofl    HAST 


PHASNG    STUB    (SEE    FIGURE    2) 


Fig.  1  ,  Configuration  of  the  ^element,  2-meter  wire  collinear 
antenna.  The  overall  height  is  22  feet  The  array  is  fed  at  the 
physical  center. 
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the  system  is  placed,  the 
better  the  performance 
will  be. 


Proper  phasing  is  obtained 
by  quarter-wave  stubs  be- 
tween the  elements  For  all 
practical  purposes,  these 
stubs  do  not  radiate,  pro- 
vided they  are  cut  to  the 
correct  length  At  146.5 
MHz,  18  inches  with  2-inch 
spacing  gives  a  reasonant, 
ultra-low-loss  matching  sec- 
tion. Fig.  2  illustrates  the 
construction  details  for 
each  stub. 

The  antenna  can,  as 
previously  mentioned,  be 
mounted  on  the  side  of  a 
tower  or  alongside  a  TV 
mast;  it  can  even  be  hung 
from  a  tree  branch!  If  the 
antenna  is  mounted  on  the 
side  of  a  tower,  the  direc- 
tional pattern  will  be  mod- 


ified slightly.  The  gain  will 
be  reduced  in  the  direction 
of  the  tower  and  increased 
in  the  direction  away  from 
the  tower.  Therefore,  you 
should  position  the  antenna 
to  provide  the  most  gain  in 
whatever  direction  you 
desire  the  best  coverage 
(Fig.  3). 

If  the  antenna  is  suspend- 
ed next  to  a  TV  mast  or 
hung  from  a  tree  limb,  the 
pattern  will  be  omnidirec- 
tional 

Construction 

To  put  this  antenna  on  a 
tower,  you  will  need  the  fol- 
lowing hardware,  in  addi- 
tion to  the  usual  tools  and 
soldering  apparatus: 

•  6  42-inch  lengths  No,  12 
solid  uninsulated  copper 
wire 


HALF -WAVE     SECTION 
WO   ©    COPPER    Wtt 


^4*  OO 
COPPER 
TU&NG 


EC-  G 
INSULATOR 


26' 


HALF -WAVE    SECTION 
WO,  IS    CWPEF?    WRE 


SUPPORT 
MAST 


Fig.  2.  Construction  details  for  the  tuning  stubs,  A  spacing  of 
2  inches  provides  minimum  loss  while  allowing  essentially 
no  radiation.  When  the  stub  is  pulled  tight,  the  wires  will  stay 
in  place  because  of  their  stiffness. 


•  10  20-inch  lengths  No.  14 
solid  uninsulated  copper 
wire 

•  1  20-foot  (approx.)  roll 
No.  12  solid  wire 

•  5  2-inch  lengths  1/4-inch 
o.d.  copper  tubing 

•  5  porcelain  insulators 
(non-egg  type) 

•  7  small  egg  insulators 

•  2  3-foot,  2-inch  o.d. 
wooden  dowel  rods 

•  2  screw-in-type  TV  stand- 
off insulators 

•  1  1 5-  to  20-pound  weight 

•  1  roll  of  electrical  tape 

•  1  strong  set  of  legs 
First  screw  the  TV  stand- 
offs into  one  end  of  each 
dowel.  Then,  attach  the  rods 
sideways  to  the  tower  brac- 
es, 22  feet  apart.  (If  the 
tower  braces  do  not  exactly 
line  up  to  22  feet,  use  the 
next  brace  that  will  allow  a 
spacing  greater  than  22 
feet)  Of  course,  the  higher 
the  overall  position,  the  bet- 
ter! The  dowels  should  ex- 
tend 26  inches  out  from  the 
tower.  Use  No.  12  wire  to 
secure  the  dowels  to  the 
tower  braces. 

To  assemble  the  antenna, 
attach  the  seven  egg  insula- 
tors at  the  ends  of  the  six 
antenna  elements,  making  a 
long  chain.  Wrap  and  solder 
each  wire  end  to  the  egg  in- 
sulators. To  minimize  inter- 
element  capacitance,  it's 
best  to  loop  the  wires 
through  the  egg  insulators 
as  shown  in  Fig.  2,  in  such  a 
way  that  if  the  insulator 
should  break,  the  wires  will 
come  apart,  The  elements 
should  each  measure  exact- 
ly 38  inches  from  foop  tip 
to  loop  tip.  Attach  an 
18-inch  length  of  No  12  wire 
to  one  end  of  the  array  and  a 
48-inch  length  to  the  other 
end, 

To  construct  the  phasing 
stubs,  solder  two  20-inch 
lengths  of  No,  14  wire  to 
each  element  end  {see  Fig. 
1)  Wrap  1  inch  of  wire 
around  each  element  end 
Space  the  wires  2  inches 
apart.  Put  a  2-inch  piece  of 
copper  tubing  through  one 
end  of  a  standard  porcelain 
or  glass  insulator  and  twist  a 
short    piece    of    stiff    wire 
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Fig.  3.  Radiation  patterns  for 
a  vertical  array  in  free  space 
(a)  and  near  an  obstruction 
such  as  a  tower  (b).  The  view- 
ing position  is  directly  over- 
head. The  obstruction  tends 
to  reduce  the  gain  in  some 
directions  white  increasing  it 
in  others. 

around  the  tubing  if  neces- 
sary to  keep  it  from  slipping 

up  and  down  in  the  hole. 
Wrap  1  inch  of  the  free  ends 
of  the  stub  wires  around  the 
ends  of  the  tubing  and 
solder  them  in  place.  When 
you  are  done,  you  should  be 
able  to  pull  the  stub  tight 
and  have  both  wires  even- 
ly spaced,  straight,  and  18 
inches  long  (Fig  2).  You  will 
have  to  construct  five  of 
these  stubs,  in  locations 
shown  by  Fig,  1, 

Now  you're  ready  to  hang 
this  contraption.  Grab  the 
top  end -the  one  with  the 
Ifrinch  piece  of  wire  at- 
tached—climb the  tower 
(don't  forget  your  safety 
belt!),  and  affix  the  wire  to 
the  TV  standoff  insulator  at 
the  end  of  the  upper  dowel. 
Then,  climb  back  down  to 
the  lower  dowel  and  run  the 
48~inch  end  wire  through  the 
standoff  insulator  there  Ro- 
tate the  plastic  inside  the 
standoff  so  the  wire  can't 
pop  out,  and  crimp  the  insu- 
lator ring  to  keep  it  in  place. 
Cut  the  lower  wire  so  that 
roughly  8  inches  remains  be- 
low the  standoff.  Then  at- 
tach the  weight  to  the  end  of 
the  wire  (Fig  4).  This  weight 
keeps  the  array  taut  as  the 
wires  expand  and  contract 
with  changes  in  temper- 
ature. An  alternative  ar- 
rangement to  the  weight  is 
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Fig.  4.  Arrangement  for  keeping  the  array  taut  The  distance 

between  the  weight  and  the  TV  standoff  should  be  great 
enough  to  allow  for  contraction  with  cold  weather,  but 
small  enough  to  prevent  excessive  swinging  of  the  weight. 


Q 
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Fig.  5,  Feedpoint  diagram.  The  array  should  be  fed  at  the 
center  stub.  A  good  starting  point  is  3  inches  from  the  short- 
ed end;  however,  some  adjustment  will  probably  be  neces- 
sary to  get  a  perfect  match.  Here,  the  center  conductor  of 
the  transmission  line  is  connected  to  the  top  part  of  the 
antenna  and  the  shield  to  the  bottom  part  However,  they 
could  just  as  well  be  reversed. 


to  use  an  elastic  band  in 
place  of  the  lower  section  of 
wire;  however,  the  array 
may  have  a  tendency  to 
"oscillate"  in  the  wind  if  this 
scheme  is  used. 

To  position  the  stubs, 
you'll  need  five  pieces  of 
wire  about  two  feet  long. 
Run  one  end  through  the  in- 
sulator at  the  end  of  the 
stub,  twist  the  wire  onto  the 
insulator,  and  pull  the  stub 
reasonably  tight.  Twist  the 
other  end  of  the  wire  around 
the  tower  support  nearest 
the  array  (Fig.  2). 
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The  Feedpoint 

You  can  rest  a  bit  now.  As 
you're  sipping  a  cool  drink, 
admire  the  new  appendage 

to  your  antenna  farm,  But 
don't  get  carried  away;  you 
still  don't  have  it  hooked 
up.  And  the  final  tuning 
procedure  may  require 
three  or  four  more  excur- 
sions up  the  tower. 

Fig.  5  shows  the 
matching  section  for  the 
6-efement  wire  col  linear. 
The  transmission  line  is 
connected  to  the  center 
stub.  A  good  starting  point 
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is  3  inches  from  the  shorted 
end,  as  shown.  However, 
you'd  better  not  solder  the 
wires  there  right  away.  The 
size  of  your  tower  will  have 
some  effect  on  the  exact 
final  position  Larger  tow- 
ers will  lower  the  im- 
pedance for  any  given  tap 
point,  as  compared  to 
smaller  towers. 

The  feedpoint  should  be 
moved  slightly  toward  or 
away  from  the  shortened 
end  of  the  stub  until  the 
swr  is  minimum  at  146.5 
MHz.  It  should  be  possible 
to  get  a  nearly  perfect 
match  (at  W1CV/4,  a  1.3 
swr  was  obtained).  Always 
keep  the  coax  shield  and 
center-conductor  taps  at 
the  same  distance  from  the 
end  of  the  stub;  don't  try  to 
get  fancy  by  putting  them 
in  different  places. 

The  final  tap  position 
will  be  about  1 5  percent  of 
the  way  from  the  shorted 
end  of  the  stub  to  the 
antenna  end.  When  the 
ideal    position    has    been 


found,  solder  the  wires  in 
place  and  wrap  the  con- 
nections with  electrical 
tape,  Orp  better,  use  sil- 
icone rubber  cement.  Tape 
the  feed  line  cable  to  the  in- 
side of  the  tower  to  mini- 
mize possible  induced  cur- 
rents on  the  coax  from 
antenna  coupling. 

Closing  Remarks 

This  antenna  is  a  plea- 
sure to  use  and  requires 
essentially  no  mainte- 
nance,   Since    it    is    made 

from  materials  usually 
available  at  flea  markets, 
the  cost  can  be  very  low.  I 
had  much  of  the  necessary 
hardware  already  in  my 
junk  box. 

A  gain  of  6  dB  over  a 
dipole  represents  a  quad- 
rupling of  the  effective 
radiated  power.  But  you  get 
this  gain  on  receive,  too! 
With  my  Azden  PCS-3000  at 
25  Watts,  I'm  running  100 
Watts  effective  radiated 
power,  neglecting  line 
losses.  My  installation,  be- 


ing attached  to  a  TV  mast 
with  the  bottom  almost  at 

ground  level,  is  essentially 
omnidirectional,  ft  is  gener- 
ally possible,  in  this  pan- 
cake-flat South  Florida  area, 
to  communicate  with  mo- 
bile stations  via  simplex  out 
to  50  or  60  miles.  Before, 
with  the  5/8-wave  antenna  at 
25  feet,  the  reliable  range 
was  only  30  to  40  miles.  Of 
course,  repeater  operation  is 
a  breeze  I'm  full-Q  into  all 
of  the  local  repeaters. 

There  isn't  any  reason 
why  more  elements  cannot 
be  added  to  this  array,  ex- 
cept for  height  limitations 
and  certain  engineering  re- 
quirements. An  &~element 
array  would  require  about 
28  feet  of  vertical  space  and 
would  produce  about  75  dB 
gain  over  a  dipole;  a  10- 
element  array  would  give 
around  8.5  dB  gain. 

As  the  number  of  ele- 
ments is  further  increased, 
tuning  of  the  stubs  and  ele- 
ments becomes  more  and 
more   critical,    and    special 


equipment  will  be  required 
to  ensure  correct  phasing 
for  optimum  performance, 
(Even  with  a  1-inch  error  on 
each  element,  the  total 
discrepancy  would  be  5 
inches  at  the  top  and  bot- 
tom of  a  10-element  array; 
this  is  23  degrees  at  146.5 
MHz!  Such  an  imprecision 
would  surely  degrade  the 
performance  of  the  anten- 
na.) Furthermore,  as  the 
number  of  elements  in- 
creases, the  bandwidth  of 
the  array  gets  narrower 
because  the  error  adds  up 
for  each  element  off  res- 
onance. There  is  a  point  of 
diminishing  returns, 

A  6-element  array  can 
provide  good  communica- 
tion without  the  headaches 
of  painstaking  adjustment 
and  narrow  bandwidth,  and 
so  it  represents  a  good  com* 
promise.  This  antenna  is 
ideal  for  the  2-meter  FM 
operator  who  wants  omnidi- 
rectional operation,  but  is 
presently  using  only  a 
ground  plane. ■ 
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2300     MHz     VARIABLE      DOWNCONVERTER 
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J2  WASHERS 
31  SPACERS 
MOUNTING  BRACKET 
6"  RG  174  COAX 
'F  CONNECTOR         •    35"  ROD 
6*4"  x  C  P.V.C.  PIPE 
2  DRILLED  END  CAPS  *  HARDWARE 


POWER  SUPPLY 

KIT 


POWER  TRANSFORMER 
COURSE  TUNE  POT. 
FINE  TUNE  POT. 
3  'F  CONNECTORS 
RESISTORS  &  CAPS 
LED  WITH  HOLDER 
TERMINAL  STRIP 


P.C.  BOARD 

RF  CHOKE 

KNOB 

WIRE 

2  SWITCHES 

4  DIODES 

LM  317  REG. 


WOOD  GRAIN  CABINET  WITH  SILK 
SCREENED  front  and  back  $10.95  Extra 

BUILT  POWER  SUPPLY .....$34.95 


We  will  tune  conver- 
ter board  for  $12,50 

trouble  shoot 

trouble  shoot 
power  supply  .$12.50 

plus  any  parts  needed 


Complete 
Down  Converter 

System 

includes 

antenna  kit 

power  suppu  kit 

converter  kit 

SPECIAL  $49.95 


PARTS 

Converter  P,C,  Board 
Plated  through  holes 

for  stability, $4.95 

Power  Supply 

P.C.  Board  2.95 

MRF  901  ....2.00 

NE02135 4.95 

2835  Diodes  95 

.001  Chip 

Choke  Set  of  4. L95 

LM  317  Regulator  L25 
"F1  Connectors 


QUANTITY 

DISCOUNTS 

Any  Price  in  Adv. 

10  pc*.  12%  off 

25  pes  18%  off 

50  pes  25%  oft 

100  pel  30%  off 

1000  pci  35%  off 

No  Mixing  for 
Quantity  Discount 


CONVERTER 


Chassis 
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.50 


Wall  Transformer 

12  VAC  700  MA...A95 

'U'  Bolt  .95 

BALUN 

75  to  300  ohm L95 

BALUN 

for  rabbit  ears.^2.95 
*R6  59/ U  COAX 

WtTH  CONNECTORS 
FACTORY  MADE 

100  Ft  117 50 

50  Ft  9.50 

25  Ft,  5.75 

3  Ft,  2.50 


W*>  will  iccopl  telephone  orders  for  Visa  4  Mastercard 

No  COD,  Orders 

TO  ORDER  CALL  J&Jt^gg 

Complete  k  1 1  *«Jghs  f  0  lbs  Please  add  sutlicienl  pottage 

6254  La  Pas  Trail 
Indianapolis,  Indiana  46268 


P.C  BOARD  PRE-DRILLED 
SOLDER  PLATED  WITH 
PLATED  THROUGH  HOLES 
FOR  A  MORE  STABLE  PIC- 
TURE. A^60  -£ 

J  -W«f-9W^TOAtfS*«TeR^ 

2  HP  2835  Diodes 

6  .001  Chip  Caps. 

9  Resistors 

4  Prewound  chokes 

1  Electrolytic  Cap. 

1  Pre  Made  Probe 


•  WIRED  P.C.  BOARD  TEST* 
ED,  READY  TO  CONNECT  TO 
CAN  WITH  PROBE  &  CABLE 
CONNECTOR    ATTACHED, 
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Receiver.  NRD-515 

SPECIFICATIONS 
Rece»v<nQ  frequency  range 

Receiving  modes: 
Recfliviny  system, 


Sensitivity  fS  N  lOdB 
1  6  to  30MHI 
100  ta  tSOOkMt 

Selectivity. 

Stability: 

Power  requirements 

Dimensions  and  Weight 

Pre*el   inflmfliv  i Option' 
frequency  stability 

fmag*  rejection  rat>o: 
IF  reject < en  ratio 
nput  impedance 
AF  outputs. 

Speaker  oulsut 
RettfrtfJhne  output 


100kHz  to  30MHz  continuous 

.30  bands; 

USB.'LSBjCW.RTTY/AM 
Up  conversion  tvpa 
Double  superheterodyne 
First  IF    70*SSMMj 
CW  SSB        AM 
0.5*V  2?*V 

6k Mi 2  4kHt  0  6kHz/0.3LHi 
"Option  •  * 

Within   50 Hz  one  hour 
AC  100,11  7/220240V.5O 
60Hz.  5  OVA 
340mm(WiKl40mm(Hlx 
JOOmmtDi,  Appro*    7  5kg 
24ch 

Less  than  50Hz  per  hour  after 
warming  up 
70 d  8  or  more 
70dB  or  more 
50  to  ?5  ohms,  unbalanced 

>W  or  more  (4  ohms) 

in  w  or  more  iSOO  pftflnfc) 


Highest  grade  all-wave  receiver      Best  for  59 

NRD-515 


Trammitter.  NSO  515 


SPECIFICATIONS 

Haled  output  power    1Q0W  N5D-51S 'SOW  28MHz  band) 

Frequency  rano*  1  8MHz  2  OMHz  3  5MHj  4  OMH? 

7  0M Hi  7  3MMz  U  OMHz  14  35MHi 

21  OMHz  21  45MHz  28  OMHi  2  9  OMHz 

29  OMHz-2  9  7MHz  Ociional  new  bands 

approved  by  WARC  '79 

10  1MHz  10  15 VHr  IB  O6BMH1- 

TB  168MHz  24  B9MHz  24  99MHz/ 

Mode  of  emiuiofl        A3J  (USB  LSB>  Al  <CW»  Fl  [RTTVf 


•  For  more  information  please  contact  to; 


Since  1915 


flapcui  Radio  Co.,  lid. 


MAIN  OFFICE:  Mori  Building  Fifth,  17-1.  Toranomon  1-chome,  Minatoku, 
Tokyo  105.  Japan     Cable  Address:  '  JAPANRADIQ  TOKYO" 
Phone:  (03)  591-3451    Tele*    0222-3068 

USA,  BRANCH  OFFICE:  I  Hayasfti. 

120  East  56th  Sffeel,  New  Vorfc,  New  Yortt  10022 

Phong  2T2  355,  11 60  Tfl.l.en:  230-645636  JAPANRADIO  NYft 


AUSTRALIA      NS  W  -EMONAELECTAOlYLCSPTy  LTD      Phone.  396-6379 

Vicloria-VICOM  IMPORTS  PTY  LTD,    Phone-  [03)  52  B931 
FINLAND:     Koika     vlSl  RADIO  OV     Tete*    5326a  ViSlSF 

FRANCE:    Pafii  -  SOCJETfc"  0  E  S  ^GENERAL  EL  ECTflQNlC  SERVICES*    Phone     V  345  3  &  92 
CANADA:    Vancouver— GLENWOOD  TRADING  CO    LTO     Phone  60*  9fl4  0404 
GERMANY:    *Unmav»r-RlCHTEfl  &  CO      Phone;    051  T?  357  1 1  tl 
fTALVi    MU*ne*#  -TECHNO V£NT    ITAUA.  SAL    "tame    02  32  83  0B9 


SWITZERLAND:     SEkLOM  AG     Phone    064  51S566 

U.K.?     Derhvthlr*  -LOWE  ELECTRONICS,  LTD.     Rhone    0679-2430 

US  A.i     U  J  -  GILFEH  ASSOCIATES.  INC       Phum-    2013917367 

Orno-UNEVERSAL  ELECTRONICS,  INC  Phone:  [614|  866-4505 
NEW  ZEALAND;  Dunedin  MALVICOM  INTERNATIONAL  LTD.  Phone:  697-625 


Robin  Becker  KA3W 

2912  n.  Csiven  sl 

Baltimore  MD  2U18 


Deep-Six  Squelch  Tails 

Kerch unks  take  a  dive  with  the  addition  of  this  audio  delay. 


Squelch  tails  are  ugly 
Few  things  are  more  an- 
noying to  repeater  users 
than  a  long  squelch  tail 
every  time  someone  drops 
his  carrier.  At  WR3AFM,  a 
Baltimore  Amateur  Radio 
Club  [BARC)  multiple-re- 
ceive-site  repeater,1  this 
problem  is  compounded  by 
a  second  squelch  tail,  that 
of  the  link  receiver.  The  re- 
sulting overall  squelch  tail 
is  approximately  110  milli- 


seconds in  duration.  How- 
ever, thanks  to  the  circuit 
described  below,  it  is  no 
longer  audible. 

A  squelch  tail  is  the  noise 
heard  at  a  receiver's  audio 
output  after  the  transmit- 
ting station  has  dropped  its 
carrier  but  before  the  re- 
ceiver's squelch  circuit  can 
mute  the  audio  output.  This 
is  what  you  hear  whenever 
the  repeater  carrier  drops 
off  the  air,  for  example.  The 


Photo  A.  The  completed  board  installed  at  WR3AFM.  The 
delay  tine  is  in  the  upper  right.  The  I/O  connector  is  In  the 
far  right  (Photo  by  N3iQ 


duration  of  the  squelch  tail 
is  a  function  of  your  par- 
ticular receiver 

Another  source  of 
squelch  tails  is  a  repeater 
receiver.  Consider  first  a 
conventional  single-site 
machine.  Whenever  the 
transmitting  station  drops 
its  carrier,  the  repeater  re- 
ceiver's output  follows  with 
a  burst  of  squelch  noise. 
Since  the  repeater  transmit- 
ter is  still  on  the  air  at  this 
point,  this  squelch  tail  is 
heard  by  all  stations  moni- 
toring the  machine. 

Next,  consider  a  split-site 
repeater  (or  a  multiple-site 
repeater  like  WR3AFM)  as 
shown  in  Fig  1.  In  this  type 
of  setup,  the  repeater  re- 
ceiver (or  each  satellite  re- 
ceiver in  a  multiple-site 
scheme)  is  coupled  to  the 
repeater  transmitter  via  a 
link,  often  on  450  MHz  The 


repeater  receiver  operates 

as  before,  appending  a 
squelch  tail  to  each  trans- 
mission. The  receiver  out- 
put is  sent  by  the  link  trans- 
mitter  to  the  repeater  trans- 
mit site,  where  it  is  received 
by  the  link  receiver.  When 
the  link  transmitter  carrier 
drops,  shortly  after  the  re- 
peater receiver  squelch  tail 
ends,  the  link  receiver  will 
append  a  squelch  tail  of  its 
own  to  the  audio  output. 
Since  the  link  receiver  feeds 
the  repeater  transmitter  (or 
voter,  in  the  multiple-site 
case,  which,  in  turn,  feeds 
the  transmitter),  this  (link) 
squelch  tail  also  is  heard  by 
all  monitoring  stations. 

In  order  to  eliminate  the 
squelch  tail  nuisance,  a 
delay  line  was  inserted  into 
the  audio-signal  path,  To 
see  how  this  will  allow  the 
squelch  tail  to  be  silenced, 
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Fig.  7.  Split-site  [or  multiple-site)  diagram. 
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refer  to  Fig.  2.  Note  that  al- 
though the  figure  specifi- 
cally Illustrates  the  multi- 
ple-site (or  split-site)  system, 
by  ignoring  the  link  (second) 
squelch  tail  it  is  valid  also 
for  a  single-site  system. 

Fig.  2{a)  shows  the  audio 
output  of  a  satellite  re- 
ceiver and  its  associated 
squelch  tail.  This  signal  is 
sent  via  a  link  transmitter  to 
a  link  receiver,  and  from 
there  to  the  voter,  with  the 
added  link  receiver  squelch 
tail.  The  audio  output  of 
the  voter,  shown  in  Fig.  2(b}p 
contains  the  satellite  re- 
ceiver squelch  tail  and  the 
link  receiver  squelch  tail. 
The  carrier-operated  switch 
(COS)  depicted  in  Fig.  2(c), 
with  logic  high  equivalent 
to  on  and  logic  low  equiva- 
lent to  off,  changes  state 
after  both  squelch  tails  are 
completed.  Since  the  COS 
is  usually  employed  to  gate 
(switch  on  or  off)  the  re- 
peater transmitter  audio  (or 
the  transmitter  itself),  both 
squelch  tails  are  transmit- 
ted by  the  repeater. 

Fig,  2(d)  shows  the  voter 
audio  output  delayed  in 
time.  It  can  be  seen  that  the 
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squelch  tails  in  Fig.  2(d)  oc- 
cur after  the  COS  goes  low. 
Using  the  COS  signal  to 
gate  the  audio  rn  Fig,  2(d) 
gives  Fig.  2(e),  This  audio 
contains  no  squelch  tail  at 
all. 

The  length  of  the  satel- 
lite-receiver squelch  tail  is 
somewhat  dependent  on 
the  received  signal.  Since 
the  link  transmitters  and  re- 
ceivers are  fixed,  the  link 
squelch  tail  is  always  the 
same  length.  To  take  this 
variability  into  considera- 
tion, the  length  of  the  delay 
was  chosen  to  be  longer 
than  the  worst  squelch  tail 
usually  encountered.  This 
ensures  absolutely  no  trans- 
mitted squelch  tail,  but  also 
chops  off  a  small  amount  of 
audio  in  some  cases.  At 
worst,  however,  if  the  car- 
rier is  dropped  immediately 
following  a  word,  one  syl- 
lable might  be  lost.  This 
turns  out  to  be  insignificant 
in  practice.  Of  the  almost 
500  members  of  BARCf  only 
one  seems  ever  to  have 
problems  with  lost  syl- 
lables, and  then  only  on 
one-word  transmissions! 
Overall  performance  has 
been  great,  and  the  total 
parts  cost  of  approximately 
$70  puts  the  project  within 
reach  of  most  everyone. 

General  Theory 

A  block  diagram  of  the 
overall  system  is  shown  in 
Fig.  3.  Starting  with  the  de- 
lay itself,  the  various  blocks 
will  be  examined. 

The  heart  of  the  circuit  is 
a  Reticon  R5101  Charge- 
Coupled  Device  (CCD) 
which  performs  the  delay 
The  CCD  acts  as  an  analog 
shift  register  It  stores  time 


samples  of  the  analog  input 
signal  as  packets  of  charge. 
The  amount  of  charge  in 
each  packet  is  proportional 
to  the  amplitude  of  the  ana- 
log input  at  the  time  of 
sampling.  The  packets  of 
charge  are  shifted  through 
2000  stages  before  they 
reach  the  output  of  the 
CCD.  Thus,  the  chip  has 
2000  samples  of  the  input 
stored  at  any  given  time, 
each  separated  in  time  by  T 
seconds,  where  T  is  the  time 
between  samples.  The  CCD 
uses  two  clock  cycles  per 
shift  and  hence  the  overall 
delay  time  (Td)  is  given  by 
Td  =  2000  X  (2/Fc),  where  Fc 
is  the  clock  frequency  sup- 
plied by  the  oscillator  block 
and  is  equal  to  2/T. 

Instead  of  using  a  CCD, 
other  schemes  could  be 
used  to  achieve  the  desired 
delay.  These  include  tape 
loops  and  digital  sampling, 
which  are  discussed  briefly 
below. 

The  tape-loop  scheme  in- 
volves continuously  record- 
ing and  simultaneously 
playing  back  the  received 
audio  on  a  tape  recorder 
Since  there  is  a  physical  gap 
between  the  record  head 
and  the  playback  head,  a 
time-delay  is  introduced 
(Td  =  C/V,  where  G  =  gap 
length  in  inches  and  V  = 
tape  speed  in  inches  per 
second).  A  Td  of  up  to  one 
second  is  typical  at  slow 
tape  speeds  with  this  ap- 
proach. This  scheme  is  the 
simplest  to  implement,  but 
was  not  used  because  of 
the  problems  of  reliability 
of  such  factors  as  the  tape 
transport  mechanism,  tape 
breakage,  and  dirt  on  the 
tape  heads. 


Fig.  2.  Using  delayed  audio 
to  eliminate  squelch  tails,  (a) 
Repeater  (satellite)  receiver 
audio  output  (b)  Link  re- 
ceiver audio  output,  (c) 
COS.  (d)  Delayed  link  re- 
ceiver (voter)  audio  output 
(e)  Gated  repeater  transmit- 
ter audio, 
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The  digital-sampling 
scheme  is  similar  to  the 
CCD  technique  except  that 
the  audio  signal  is  first  digi- 
tized by  an  analog-to-digi- 
tal converter,  then  stored  in 
a  digital  shift  register,  and 
finally  converted  back  to 
analog  form  by  a  digital-to- 
analog  converter.  This  ap- 
proach has  the  advantage 
of  being  able  to  achieve 
any  desired  delay  by  adding 
more  shift  registers  To  get 
a  reasonable  signal-to-noise 
ratio  and  still  preserve  the 
dynamic  range  of  speech, 
we  would  need  either  many 
bits  (12  or  more)  in  the  digi- 
tal words  or  we  would  have 
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Fig.  4.  Aliasing,  (a)  Spectrum 
of  signal  to  be  sampled  at  F s 
(b)  Spectrum  after  sampling 
without  first  low-pass  filter- 
ing,  (c)  Spectrum  of  input 
signal  after  low-pass  filter- 
ing with  cutoff  at  .4  Fs,  (d) 
Spectrum  after  sampling  the 
low-pass-filtered  signal. 
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Fig,  3.  System  block  diagram, 


Fig.  5.  CCD  output  filtering. 
(a)  Before  filtering,  (b)  After 
filtering. 
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Fig.  7,  Delay  input  and  delay  output  filtering.  Note:  IC1  and  IC2  are  TL074Cs>  IC1 —100 
series;  IC2  —  200  series. 


Fig.  6.  Measured  overall 
response,    Conditions:    1) 

Delay  —  1 50  ms  (F clock  = 
26.67  kHz);  2)  two-pole  ad- 
justable low-pass  filter  set 
forO  dB  at  3  kHz. 
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to  use  a  compression-ex- 
pansion (companding)  tech- 
nique. Either  way,  due  to 
the  high  cost  of  analog-to- 
digital  converters  and  digi- 
tal memory  (the  shift  regis- 
ters) and  because  of  its 
higher  total  package  count, 
these  approaches  were  un- 
desirable. 

As  in  any  time-domain 
sampling  system,  the  input 
must  be  a  band-limited  pro- 
cess. In  a  low-pass  applica- 
tion, such  as  with  speech, 
any  input  components 
whose  frequency  is  greater 
than  one-half  the  effective 
sampling  rate,  called  the 
Nyquist    Frequency    (Fc/4 
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here),  must  be  removed 
prior  to  sampling  to  prevent 
a  form  of  distortion  called 
"aliasing."  If  not  removed 
by  filtering,  these  compo- 
nents will  appear  at  the  out- 
put as  lower  frequency 
[alias)  signals  (see  Fig.  4).J 
Once  aliasing  occurs,  it 
cannot  be  removed  by  fil- 
tering, since  the  aliased 
components  are  indistin 
guishable  from  the  original 
components.  The  necessary 
filtering  is  performed  here 
by  a  3-section,  9-pole  low- 
pass  filter. 

Since  the  CCD  is  a  dis- 
crete time  system  [that  is, 
its  output  changes  only  at 
specific  times,  resembling  a 
staircase),  the  output  also 
contains  high-frequency 
terms  which  must  be  re- 
moved by  filtering  [see  Fig, 
5],  This  filtering  is  again  per- 
formed by  a  3-section, 
9-pole  low-pass  filter. 

Since  the  frequency  re- 
sponse of  the  CCD  is  some- 
what dependent  on  the 
clock  frequency  selected,  a 
tunable  low-pass  filter  is 
provided,  By  tweaking  this 
filter,  the  overall  response 
may  be  optimized  for  a  par- 
ticular clock  rate.  The 
response  for  the  board  at 
WR3AFM  is  given  in  Fig,  6, 
The  tunable  filter  was  set  so 
that  the  response  at  3  kHz 
was  equal  to  that  at  100  Hz 
(0  dB).  Notice  the  excellent 
flatness  over  the  speech 
bandwidth  (-0  dB,  +1.6 
dB),  The  steep  roll-off  past  3 
kHz  also  serves  to  atten- 
uate wideband  noise  from 
other  sources  preceding  the 
delay  line 

Variable-gain  input  and 
output  buffers  are  provid- 
ed. The  input  buffer  is  set  to 
limit  the  input  to  the  CCD 


to  less  than  1  volt  peak  to 
prevent  overloading  the  de- 
vice, and  the  output  buffer 
is  set  to  achieve  unity  over- 
all gain  (0  dB)  at  100  Hz 
Thus,  the  whole  board  is 
transparent  to  the  rest  of 
the  repeater 

The  switching  stage  al- 
lows the  delay  to  be  by- 
passed (if  desired)  and  per- 
mits the  audio  to  be  gated 
with  the  COS  signal  This 
eliminates  the  need  for  any 
external  audio  switching. 

Circuit  Design 

Filters 

The  circuit  was  designed 
in  a  fairly  straightforward 
manner  Quatd  bi-FET  op 
amps  were  chosen  because 
their  high  input  impedance 
makes  designing  with  them 
simple.  Specifically,  the 
TL074  is  a  low-noise  version 
of  the  popular  TL084,  which 
could  be  substituted,  as 
could  many  other  audio  op 
amps. 

Since  the  frequency  re- 
sponse of  the  CCD  starts  to 
roll  off  at  about  1.5  kHz 
when  set  for  a  150-milli- 
second  delay,  some  form  of 
equalization  was  required 
to  extend  the  usable  band- 
width of  the  system  High- 
frequency  pre-emphasis 
[that  is,  boosting  the 
high-frequency  compo- 
nents ahead  of  the  CCD,  as 
opposed  to  post-emphasis) 
has  the  advantage  that  the 
input  signal  is  kept  large 
with  respect  to  the  noise  at 
all  times.  However,  since 
the  CCD  overloads  at  about 
1-volt  peak  input,  any  boost 
in  the  spectrum  ahead  of 
the  CCD  must  be  accompa- 
nied by  an  overall  cut  in  the 
input  level  (relative  to  that 
permissible  with  no  pre-em- 
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phasis).  Post-emphasis  com- 
pletely avoids  this  problem, 
but  it  also  boosts  any  noise 
added  by  the  CCD  circuitry 
As  a  compromise,  equal 
amounts  of  pre-  and  post- 
emphasis  were  employed. 

The  low-pass  filters  were 
designed  to  provide  the 
needed  boosting  as  well  as 
to  attenuate  the  high-fre- 
quency components.  In 
order  to  achieve  a  150-milli- 
second  delay,  Fc  =  26  67 
kHz  from  the  equation, 
above.  Thus,  the  Nyquist 
Frequency  (Fc/4  here)  is  6.67 
kHz.  The  low-pass  filters 
must  attenuate  at  and 
above  this  frequency.  The 
9-pole  filters  shown  in  Fig.  7 
have  a  peak  (boost)  of  ap- 
proximately 6  dB  before 
rolling  off  at  —54  dB/oc- 
tave.  The  overall  response 
is  shown  in  Fig.  6 

The  final  output  filter,  a 
buffer  and  2-pole  low-pass 
filter  combination,  is  shown 
in  Fig.  8. 
CCD/Clock 

Fig.  9  shows  the  circuitry 
surrounding  the  CCD  that 
was  suggested  by  the  manu- 
facturer, which  was  found 
to  work  well.  The  clock  sig- 
nal is  produced  from  a  sim- 
ple two-inverter  oscillator 
and  is  shown  in  Fig.  10. 


Switching 

Since  WR3AFM  is  con- 
trolled by  an  8080  micro- 
processor, all  control  sig- 
nals are  supplied  by  TTL 
open-collector  outputs. 
Thus  CMOS  4066  analog 
switches  were  a  natural 
choice  to  handle  the  audio 
gating.  The  switching  cir- 
cuits are  shown  in  Fig.  11  + 

Construction  Notes 

The  board  was  built  using 
point-to-point  techniques. 
The  actual  layout,  shown  in 
Fig,  12,  was  carefully 
planned  to  ensure  neat  wir- 
ing and  no  ground  loops. 
Any  popular  construction 
technique  should  work 
Whatever  method  is  used, 
however,  the  ground  leads 
should  be  heavy  enough  to 
keep  op-amp  noise  reason- 
able 

All  op-amp  Vcc  inputs 
were  bypassed  to  ground 
with  a  ,1-uF  disc  capacitor 
right  at  the  chip,  on  the 
underside  of  the  board. 
Polystyrene  capacitors  were 
used  in  the  filters  to  achieve 
close  tolerance  and  good 
temperature  stability. 
Sockets  were  used  for  all 
chips,  with  the  one  for  the 
CCD  being  a  must. 

The    input    and    output 
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audio,  switching,  and  pow- 
er-supply connections  can 
conveniently  be  made  us- 
ing ribbon  cable  and  a 
14-pin  DIP  socket.  A  sug- 
gested pin  configuration  is 
shown  in  Fig-  13,  Unused 
lines  should  be  grounded 
at  the  board  end  only,  to 
reduce  noise  and  prevent 
ground  loops.  The  ground 
lead  from  the  DIP  socket 
should  be  connected  to  the 
ground  bus  on  the  board  at 
the  spot  that  results  in  the 
smallest  amount  of  noise 
on  the  audio-output  tine.  In 
the  layout  shown  in  Fig.  12r 
the  best  spot  was  found  to 
be  near  the  inverter  chip. 
Finally,  as  shown  in  Fig 
14,  a  10-uF  filter  capacitor 
was  placed  from  Vcc  to 
ground  and  from  Vcc/2  to 
ground.  Tantalum  capaci- 
tors were  used  because  of 
their  small  size  and  low 
leakage,  but  any  type  ca- 
pacitor will  do, 

Parts 

The  CCD  is  available  for 
$50  from  Reticon  Corpora- 
tion, 910  Benicia  Avenue, 
Sunnyvale  CA  94086,  and 
their  distributors  (write  to 
them  for  info).  For  most 
other  parts,  a  good  supply 
house  is  Digi-Key  Corpora- 
tion, PO  Box  677,  Thief 
River  Falls  MN  56701. 

Adjustment 
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To    set    the    clock    fre- 


*C5 


ICS 


o^ 


fiao 

47* 


c: 


-!i£>A 


R5I 
10* 


„  CLOCK 
OUT 


C5Q 
2500 

POLY 


Fig.  10.  Clock.  ICS  is  a 
CD4049AL 

quency,  adjust  R21  while 
observing  pin  15.  ICS,  on 
a  scope  or  frequency  count- 
er. The  desired  frequency 
may  be  found  from  the 
equation,  above  For  a 
1 50-millisecond  delay. 
Fc=  26.67  kHz. 

R101  is  adjusted  to  pre- 
vent overloading  the  CCD. 
Since  the  maximum  pre-em- 
phasis  is  b  dB.  the  maxi- 
mum signal  at  pin  8,  IC1, 
must  not  exceed  S  volts 
peak  for  any  input  signal. 
However,  to  achieve  the 
best  signal-to-noise  ratio,  it 
is  desirable  to  keep  the  sig- 
nal as  large  as  possible. 
Therefore,  apply  a  sine 
wave  at  the  maximum  level 
to  be  encountered  in  opera- 
tion (such  as  the  level  that 
gives  5-kHz  deviation  on 
the  repeater)  to  the  input 
(I/O  pin  2)  and  adjust  R101 
until  the  level  at  pin  8,  IC1, 
is  .5  volts  peak. 

To  adjust  the  bias  and 
symmetry  of  the  CCD,  ap- 
ply an  audio-frequency  sine 
wave  to  the  input  (I/O  pin 
2\  Adjust  the  amplitude  of 
the  sine  wave  until  distor- 
tion is  just  evident  at  pin  14, 
IC2    Next,  set  R33  and  R44 
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Fig.  11.  Switching.  /C6  is  3  CD4066. 
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Fig.  12.  Parts  layout 
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Mufti- Directional,  Motor  Driven  Antenna  Mounting 
Systems  For  Discriminating  Radio  Operators! 


(ANTENNAS  NOT  INCLUDED; 


Never  before  has  an  antenna  mounting  system  been  available  to  radio  operators 
with  the  advantages  and  features  of  Polar  Research's  Li'l  Slipper.  The  tremendous  ver- 
satility and  widespread  applications  of  the  Li'l  Slipper  system  eliminate  any  cumbersome, 
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tion pattern  of  the  antenna,  the  Li'l  Slipper's  design  effectively  distributes  wind-load 
evenly  on  the  tower's  structure  while  maintaining  all  antennas  in  a  true  perpendicular 
position,  tangent  at  any  point  to  the  rotor's  arc. 

Exclusive  Li'l  Slipper  features  include  a  high  torque  geared  drive  motor;  all  electric, 

end-of-rotation  circuitry;  acceptance  of  masts  up  to  2"  0,D,  on  all  four  housings;  and 
limitless  applications  with  VHF,  Split-Boom,  H.F.  Beams,  Quads,  TV/FM  antennas,  and 

even  UHF  Dishes  and  Corner  Reflectors- 
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to  minimize  the  distortion, 
and  then  increase  the  input 
until  the  distortion  is  again 
visible.  Continue  this  pro- 
cess until  no  further  reduc- 
tion in  distortion  is  ob- 
served. 

Adjust  R301  so  that  the 
overall  gain  is  equal  (I/O  pin 
2tol/Opin6)at100Hzand 
3  kHz.  This  gives  a  desirable 
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Audio  input 
Audio  output 
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Audio  kill 


Bypass 
Pin  14—  +  12  volts 

Fig.  13,  I/O  connector  wir- 
ing. 
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Fig.  14.  Power  supply  filter- 
ing. 


response  for  a  voice  chan- 
nel. 

Finally,  adjust  R201  so 
that  the  overall  gain  {I/O  pin 
2  to  I/O  pin  6)  is  unity  (OdB) 
at  100  Hz  (or  3  kHz). 

Echoes,  Etc. 

Since  the  unit  introduces 

delay  in  the  audio  path,  a 
rather  interesting  echo  ef- 
fect can  be  observed.  Refer- 
ring to  Fig  15,  notice  that 
due  to  the  delay  some 
audio  output  continues 
from  the  repeater  after  the 
transmitting  station's  car- 
rier drops  The  length  of  this 
audio  is  equal  to  the  length 
of  the  combined  squelch 
tails.  Depending  on  the 
speed  of  the  station's  T-R 
switching,  the  operator  will 
hear  the  end  of  his  trans- 
mission coming  back. 

The  only  drawback  of  the 
device  also  is  visible  in  Fig. 
15  The  final  portion  of 
audio  is  chopped  by  the  cir- 
cuit. The  amount  of  audio 
lost  is  equal  to  the  differ- 
ence between  the  length  of 


the  delay  and  the  length  of 
the  combined  squelch  tails. 
Since  the  usual  squelch  tail 
lasts  for  110  milliseconds 
(at  WR3AFM),  if  a  short 
squelch  tail  was  accept- 
able, the  delay  could  be 
shortened  to  110  millisec- 
onds. In  practice,  almost 
everyone  holds  their  PTT 
for  a  short  amount  of  time 
after  they  stop  speaking,  so 
this  is  really  a  moot  point 
The  delay  also  causes  a 
strange  phenomenon  if  an 
operator  is  monitoring  the 
repeater  on  a  secondary  re- 
ceiver. It  is  virtually  impos- 
sible to  talk  while  listening 
to  your  own  voice  delayed 
by  1 50  milliseconds-  This  ef- 
fect has  encouraged  the 
more  fun-loving  walkie 
owners  to  engage  in  the 
friendly  game  of  sneaking 
up  behind  an  unsuspecting 
repeater  user  while  he  is 
transmitting  and  then  turn- 
ing up  the  volume  on  the 
walkie.  This  fun  alone  justi- 
fies the  work  involved  in 
building  the  delay  line  ■ 


Fig.  15.  Echo,  (a)  Transmitted 
audio  plus  squelch  tails,  (b) 
Delayed  audio,  {c}  Repeater 
output 
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LOW  COST  COMMERCIAL  GRADE  KIT! 
EASY  TO  ASSEMBLE  COMPACT  UNIT! 
STATE-OF-THE-ART  FLEXIBILITY! 


Speedcall  Corporation,  with  20  years  of  reliability  and 
know-how  in  the  Mobile  Radio  Industry,  now  offers 
the  Model  312K;  a  unique,  low-cost  DTMF  selective 
call  Touch-Tone®  Decoder,   It's  specially  designed  in 
kit  form  for  radio  buffs,  with  all  of  the  quality  and 
performance  that  made  Speedcall  #1    in  signaling! 


To  order,  send  check  or  money  order  to; 
mmm  DEPARTMENT  "K" 

L?tSPEEDCALL 
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,__  415- 783-56  U 

(California  Residents  add  6%  Sales  Tax) 
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No  more  annoying  background  chatter,  no  more 
missed  calls.  At  last  it's  possible  for  individuals  and 
repeater  groups  to  have  their  own  personal  and 
emergency  touch-tone  DTIVIF  network  I  And  you 
may  use  all  16  touch-tone  digits  to  expand  your 
selection  of  formats  and  permit  special  control 
applications. 
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Steven  D.  Katz  WB2W1K 

2.4  Louts  Drive. 
Budd  Lake  Nf  07828 


Build  Yourself 
A  Paralyzed  Beam 

Co  from  east  to  west  in  less  than  a  second  with  this 
2-meter  array.  And  put  your  rotator  out  to  pasture. 


"F 


ive-nine  here  in  North- 
ern New  Jersey,  GM. 
73  and  thanks  for  the  point. 
Anyone  else  calling?"  Bzzz, 
uhoosh  'three"  sput 
ter,  bzzz,  whrrr  Oht  gosh 
the  W3  calling,  you're 
in  the  noise  here,  but  you're 
off  the  back  of  the  beam; 


I'll  start  turning  in  your  di- 
rection. "  Click,  click, 
click  30  seconds  later 
click,  click,  click  OK, 
now:  the  W3  who  was  call- 
ing, are  you  still  there?  Try 
again  now." 

What  a  waste  of  time  to 
be    constantly    turning 


beams  during  a  VHF  con- 
test. Especially  on  FM, 
where  a  good  operator  in 
the  metropolitan  area  can 
run  60  or  more  contacts  per 
hour  on  146.52  MHz  or 
other  popular  simplex  chan- 


nel, if  only  he  doesn't  have 
to  spend  half  his  time  turn- 
ing a  beam  But  in  a  dense- 
ly-populated area  (and 
there  are  many  such  regions 
in  the  US)  one  simply  can- 
not use  an  omnidirectional 


The  four  A1474  beams  installed  on  the  tower. 
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The  relay  box  mounted  on  the  tower.  Note  the  well-taped 
PL259s. 


gain  array,  due  to  high 
QRM  levels.  What  to  do? 
Thought  you'd  never  ask. 

How  about  four  vertical 

yagis,  aimed  at  compass 
points  or  areas  of  known  ac- 
tivity, side-mounted  on 
your  tower  or  mast,  with 
remote  switching  from  a 
single  feedline?  Too  expen- 
sive? Not  really.  Cumber- 
some? Not  as  much  as  a  ro- 
tator. Tricky?  Not  at  all. 
Simple,  in  fact,  and  requir- 
ing little  time  or  home- 
brewing  expertise  And  the 
benefits  are  attractive,  not 
only  to  the  VHF  contested 
but  to  any  active  FMer;  of 
course,  the  principle  de- 
scribed lends  itself  to  a  vari- 
ety of  other  interesting  ap- 
plications, such  as  diversity 
reception  experiments  or 
phasing  of  HF  steerable  ar- 
rays. 

Personally,    I    used   four 

Cushcraft  A147-4  short- 
boom  4-element  146-MHz 
yagis,  for  their  ease  of 
matching  to  an  unknown 
line  impedance,  light 
weight,  and  low  cost.  If  all 
the  control  box  parts  listed 
in  the  parts  list  are  pur- 
chased new  at  list  prices  per 
the  19B0  Allied  Electronic 
catalog  and  added  to  the  73 
advertisers'  prices  for  the 
coax  and  antennas  listed, 
the  total  cost  of  this  entire 
project  is  $159  88.  The  only 
additional  expense  would 
be  the  feedline  (hardline 
sells  tor  49S  per  foot  from 
several  73  advertisers),  the 
hardline  connectors  (brand 
new  for  $8.00  each  from 
Phelps-Dodge,  or  available 
for  much  less  at  flea  mar- 
kets), and  the  4-conductor 
control  cable  (the  Belden 
cable  listed  sells  for  $12.00 
per  100  list  price). 

Sound  like  a  lot  of 
dough?  I  agree;  that's  why  I 
bought  most  of  the  stuff 
(except  for  the  antennas)  at 

local  surplus  stores,  which 
brought  the  cost  of  this 
project  down  to  less  than 
sixty  bucks  (minus  anten- 
nas). The  Cushcraft  anten- 
nas specified  sell  for  $21 ,00 


ji 

CAMPH) 


v — ■ ©S023* 

— ^*T-^        *l  *  |A«Ph 


0239 


/h 


t 


-3G4RP 
2 


ftG5B/U 


Hi 


S0239 


>,' 


_i  »  »  » i_ 


1 


RGS8/U 


+1* 


W 


J4 

\  5023  9 
CAUPH) 


r 


*L-K3*i(ftlO&HC-l£D 
(ALLIED) 


50239 

CAMPHt 


Fig,  I.  Relay  box, 

each,  but  could  be  replaced 
with  home-brew  anten- 
nas—  either  yagis  or  qua- 
gis— for  a  fraction  of  that 

The  A147-4s  were  select- 
ed  here  because  they  are 

small  and  light,  they  are 
end-mount  types  ideal  for 
direct  tower  mounting,  and 
they  develop  slightly  over  6 
dB  gain,  which  is  a  tad  more 
than  my  omnidirectional 
Phelps-Dodge  Stationmas- 
ter  The  St  at  ion  master,  a 
well-respected,  20-foot- 
long  fiberglass  monster, 
sells  for  about  $240,00;  my 
4-beam  system  works  as 
well,  and  offers  the  advan- 
tage of  selectable  directivi- 
ty for  QRM  reduction 
and  it  costs  far  less. 

See  Fig  1  for  the  circuit 

of  the  relay  box  and  Fig  2 
for  the  control  box.  Real 
Novice  stuff.  Mount  K^  K* 
and  K5  in  a  line  on  one  flat, 
removable  panel  of  the  Bud 
ALM029  cabinet  Mount 
the  four  output  SQ239  con- 
nectors in  a  line  parallel  to 
and  about  an  inch  away 
from  the  relays.  Mount  the 
S0239  "common"  or  "in- 
put' connector  an  inch 
from  K-|,  on  the  opposite 
side  of  the  relay  from  the 
four  output  connectors. 
Mount  the  Cinch  Jones 
P304RP  connector  in  what- 
ever space  is  left  on  the 
same  panel  Now  all  com- 
ponents and  all  wiring  are 
on  just  one  flat  aluminum 


Here  you  can  see  the  company  the  four  AM7-45  have:  4  el 
on  20,  15f  and  10  meters;  7  9  el  on  70  cm;  \6  el  on  2  meters, 
Guys  are  broken  up  with  ceramic  insulators. 
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Fig.  2.  Control  box. 


panel.  The  rest  of  the  utility 
cabinet  is  only  a  weather- 
proof box  for  the  relays. 

Use  the  flattened  braid 
from  RG-58/U  for  the  con- 
nections from  each  UHF  re- 
ceptacle to  each  corre- 
sponding relay  terminal, 
per  the  schematic  in  Fig.  1 
Keep  these  braid  jumpers 
as  short  as  possible— mine 
are  about  one  inch  long 
each.  If  this  box  is  intended 
for  use  at  146  MHz,  this  is 
important  Use  short 
lengths  of  RG-58/U  to  make 

the    KvtoK2    anc'    Kz-to-Ks 

jumpers  [see  Fig,  1),  keeping 


all    exposed    leads    short 
Solder  the  RG-58/U  braid  to 
ground  lugs  installed  near 
each  relay  for  this  purpose. 

The  three  relay  coils 
must  operate  independent* 
ly  but  they  can  have  a  com- 
mon ground:  thus,  the  wir- 
ing shown  and  the  four-pin 
connectors. 

After  all  the  wiring  in 
both  the  relay  and  control 
boxes  is  completed  and 
double-checked,  make  up  a 
short  4-conductor  cable 
with  the  appropriate  Cinch 
Jones  connector  at  each 
end,  and  bench-test  the  two 
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units  together.  The  dc  out- 
put from  the  bridge  rectifier 
should  measure  slightly 
over  17  volts  with  the  rotary 
switch  in  position  1  (no 
load)  This  will  drop  to  less 
than  17  volts  with  the 
switch  in  position  2,  and 
then  to  about  1b  volts  in 
positions  3  and  4  The 
12-volt  relays  specified 
seem  to  handle  the  slight 
overvoltage  (and  resultant 
over  current)  just  fine  — 
their  coils  do  not  get  hot 
even  after  hours  of  applied 
voltage.  The  maximum 
power  dissipated  in  each 
relay  coil  is  about  1-8 
Watts. 

Before  the  final  installa- 
tion of  the  relay  box,  drill 
two  holes  through  one  side 
of  the  box  for  a  suitable 
U-bolt  to  clamp  the  box  to 
your  tower  leg  or  mast. 
Then  assemble  the  box  on 
the  tower  or  mast  and  caulk 
all  corners  and  joints  with 
the  specified  silicone  caulk- 
ing  compound.  I  also 
wrapped  the  corners  with 
Scotch  33  vinyl  electrical 
tape. 

The  relay  box  provides  a 
nice  low  vswr  through 
about  50  MHz,  but  at  146 
MHz  it  does  not.  Using  my 
Bird  model  43  wattmeter,  a 
range  25C  slug,  a  Dielectric 
Communications  model 
4050  50Ohm,  50-Watt  mi- 
crowave dummy  load,  and 
a  146-MHz,  25-Watt  trans- 
mitter, I  measured  the  vswr 
looking  into  the  box  [with 
each  output  terminated  in 
the  50-Ohm  load)  and 
found  it  to  be  less  than  1.5:1 
in  position  1,  but  over  2:1  in 
the  other  three  positions 
However,  there  was  no  ac- 
tual loss  through  the  relays, 
just  an  impedance  mis- 
match What  to  do?  Sim- 
ple; tune  the  antennas  to 
match  the  box! 

Here's  what  to  do  to 
make  it  all  work  well  at  146 
MHz: 

•  Connect  each  antenna, 
once  mounted  in  its  perma- 
nent position,  to  its  respec- 
tive port  on  the  box,  using 
the  64"  RG-8/U  foam  cables 
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Parts  List 


4 
1 
1 
6 
1 
1 
5 
1 
1 
1 
1 
1 
1 
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1 
1 
1 
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lengths  of  RG-8/U  foatn  coax  (Belden  8214),  cut  64 "  long  each 

length  of  RG-58/U,  about  36"  long 

suitable  length  of  RG-331/U  [Vi"  alumitoam  "hardline")  feedline 

PL-259  UHF  plugs,  silver-plated  (Amphenol  83-1 SP) 

Phelps-Dodge  #66-654  UHF  hardline  connector 

Phelps-Dodge  #66-656  UHF  hardline  connector 

S0239  UHF  receptacles  (Amphenol  83*1  R) 

Cinch  Jones  P304GCT,  4-contiuctor  cable  plug 

Cinch  Jones  S3D4GCT,  4-conductor  cable  receptacle 

Cinch  Jones  P304RP,  4-conductor  recessed  panel  plug 

Cinch  Jones  S304AB,  4-conductor  Hush  panel  receptacle 

Bud  AU-1029  utility  cabinet 

Bud  SC-2133  cow*  rninibox 

Allied  KN 105-1  CM  2D  relays  (SPOT,  12  V  dc/150-Ohm  coil,  10-A  contact  rating) 

Stancor  P8384  transformer  (1Z6  V  c-tf  1  A) 

Semtech  SBR1  bridge  rectifier  (100  piv/legf  1 ,5  A  dc) 

Centralab  PA2006  rotary  switch  (3  pole,  4  position) 

Allied  #652*0503  SPST  miniature  toggle  switch 

Mallory  25X10OB  electrolytic  capacitor  (100  ^F,  25  W  V  dc) 
Miscellaneous:  #4-40  and  #6-32  hardware  and  solder  lugs;  knob  for  rotary  switch;  pilot  lamp  as- 
sembly, 120  V  ac;  zip-cord/ac  line  plug  assembly:  GE  silicone  bathtub  caulk,  waterproof;  terminal 
strips;  grommet  for  ac  line  cord;  hookup  wire. 

Note:  None  of  the  parts  listed  is  particularly  critical,  and  each  may  be  substituted  for  as  desired. 
However,  I  strongly  recommend  the  following: 

•  Use  only  Amphenol  rf  connectors.  Cheap  substitutes  may  work  at  low  frequencies,  but  at  t46  IvIHz, 
PL-259s  are  marginal  performers  unless  they're  good  ones  and  assembled  properly, 

•  Use  Cinch  Jones  4-conductor  plugs  and  sockets.  They're  easier  to  work  with  and  are  far  more 
durable  than  cheap  substitutes. 

•  Use  Belden  8214,  Times  FMSt  or  other  high-quality,  foam-dielectric  cable  for  antenna/relay-box 
interconnects,  Avoid  CB-grade  coax. 

•  If  you  cannot  find  truly  high-quality  foam  coaxt  use  Belden  8237  or  any  brand  MlbSpec  RG-8/U 
cable  (be  sure  the  cable  says  "MIL"  or  "MIL-C-17"  right  on  it)  and  change  the  length  from  64"  each 
to  53 "each. 

•  Douse  hardline  as  transmission  line  if  your  run  to  the  shack  is  more  than  50  feet.  The  difference 
in  loss  at  146  MH2  is  well  worth  the  slightly  higher  cost.  Why  use  a  gain  antenna  system  if  that 
gain  is  thrown  away  in  the  feedlme? 

•  The  relays  listed  are  somewhat  critical  Avoid  miniature  and  encapsulated  relays;  also  avoid  the 
plug-in  type.  Usually,  the  built-in  interconnect  leads  are  far  too  Jong  for  rf  work,  especially  at  VHF. 


and  PL259  connectors  The 

64"  is  a  nice  length  because 
it  reaches,  and  also  because 
it  is  one  wavelength  (in 
foam  cable)  at  146  MHz, 
thus  making  the  box  think 
the  antenna  is  coupled 
directly  to  it 

•  Connect  the  control  box 
to  the  relay  box  with  a 
length  of  4-conductor 
cable  Locate  the  control 
box  on  your  roof  or  tower 
for  this  temporary  arrange- 
ment. 

•  Connect  a  10-to-25-Watt 
two-meter  exciter  through 
50-Ohm  cable  (any  length) 
to  a  5Q-Ohm  coupler  (I  used 
a  Bird  43)  which  is  con- 
nected directly  (like  with  a 
double-male  UHF  adapter) 
to  the  "common"  port  of 
the  relay  box, 

•  Apply  power  to  the  rig 
and  the  control  box.  With 


the  control   box  switch  in 

position  1,  transmit  and 
measure  vswr  If  it's  lowr 
great  If  not,  adjust  the 
gamma  match  on  antenna  1 
to  bring  reflected  power  to 
a  minimum. 

•  Perform  the  same  gam- 
ma-match adjustments  on 
antennas  2  through  4, 
switching  to  each  in  turn  by 
using  the  control  box.  It 
should  be  possible  to  bring 
the  vswr  of  each  antenna 
down  to  reasonable  propor- 
tions with  the  gamma 
match  provided  on  each 
A1474 

Now  the  system  is  ad- 
justed. Remove  the  watt- 
meter, etc  Locate  the  con- 
trol box  in  the  shack,  run 
the  feedline  and  control 
cables  down  into  the  shack, 
and  you're  on  the  air. 


Voila!  A  really  high-class 
antenna  system  in  just  an 
afternoon's  work.  My  whole 
installation  (pictured)  took 
about  four  hours,  including 
wrestling  with  the  hardline 
The  two  boxes  took  just  one 
evening  to  assemble.  It  was 
worth  it.  As  you  can  see  in 
the  picture,  I  do  own  a  Sta- 
tionmasterforl46*MHz  FM 
work,  and  although  it  is  an 
excellent  antenna,  it  is  20' 
long,  weighs  over  25  lbs.. 
catches  a  lot  of  wind  (and 
ice),  and  cost  over  $200.00 
The  four  beams  are  more 
versatile,  occupy  less 
space,  work  at  least  as  well, 
and  were  far  less  expensive. 

Now,  when  I  hear  a  weak 
station  calling,  I  can  "turn 
the  beam"  in  less  than  one 
second  to  pull  him  in.  What 
a  difference!  ■ 


HOLIDAY  SPECIALS 


Call  for  Quotes 

Dealer  Inquiries  Invited 


Information  and  Virginia  Orders:  (703)  643-1063 

13S46  Jefferson  Davis  High  way t  Woodbndge.  Virginia  22191 
Store  Hours:  M-W-F  12  noon— 8 p.m.:  T-Th-S  10  a.m.— 4  p.m. 


ICOM 


THE  PERFECT  GIFTS  FOR  CHRISTMAS 


HF  TRANCEIVERS 

720- A—  The  Top  of  the  Lme 
730—  A  Great  Mobile  Rig 
740— The  Newest  Model 


MOBILE  RIGS 

25A  for  2m 
3SA  220  MHz 
4SA  440  MHz 


HANDHELD* 

IC  2 A/ 2 AT—  2m 
IC  3AT-  220  MH2 
IC  4 AT- 440  MHz 

New  for  SWL  Listening— 

The  RIO 

A  Complete  Line  of  Accessories 
In  Stock— CALL  for  Quotes 


MORSE /RTTY  SYSTEMS  FOR  CHRISTMAS 

A  Complete  Ham  Computer  System 

VIC-20  +  Kantronics  Interface 
+  Hamsoft  for  the  VIC-20 

A  $537  Value 
for  under  $450 

—Call  for 
a  Quote — 


£K  cvwiwhir*  VIC*  20 


SANTEC 


295,00 
.CALL 


144up  2m  Synthesized  Hand-held. 

440up  MHz  Synthesized  Hand- held. 

AMPUHERS- TOKYO  HY-POWER 

HL32V  2m  Amplifier,  2  in,  30  out. ,  , 75,00 

HLB2V  2m  Receive  Preamp,  2  in,  80  out, 149.95 

HL160V  2m  Receive  Preamp,  2/10  in,  160  out, . 299,95 

HL2QU  440-450  MHz  Amplifier.  2  in,  20  out 98.95 

HL90U  430-440  MHz  Amplifier,  10  in,  90  out 320.00 


TUNERS- TOKYO  HY  POWER 

HC 150  200-watt  SWR/Watt  Meter. 

HC2000  2000-watt  with  Meters  and  Switch 


.,83.95 
.289.95 


COMPLETE  LINE  OF  FILTERS  AND  ACCESSORIES  IN  STOCK 

-CALL  FOR  QUOTES- 

Shipping  not  included  in  prices— 


MICROLOG 


THE  COMPLETE 
RTTY/ MORSE 

SYSTEM 

-  CALL  FOR 

OUR  LOW  PRICE- 


MONITORS   —Call  for  Quotes— 

9"  and  10"  Green  or  Amber  Screens  In  Stock 


THANKSGIVING  SALE 

2  DAYS  ONLY -NOVEMBER  26-27 

Special '  "Ham fast  Pricing11       Limited  to  Stock  Items 


ASTRON  POWER  SUPPLIES  (13.3  VDQ 

RS-7A  5  amps  continuous.  7  amp  ICS 

R5-12A  9  amps  cormnuous.  12  amps  ICS- , 
RS-2QA  16  amps  continuous,  20  amps  ICS. 

R&20M  same  as  RS-20A  +  meters 

RS-3SA  25  amps  continuous,  35  amps  ICS. 

RS-3SM  same  as  R5-35A  +  meters, 

VS3SM  25  amp  continuous,  adjust  volt  &  am 


P 


VS20M  16  amp  continuous  adjust  volt  &  amp 

MFJ  PRODUCTS  (Call  for  other  MFj  items) 
989  New  3-kW  Antenna,  Tuner. ...,,....., 

952  J  5-kW  Tuner  switch/  meter 

949B  300- watt  Deluxe  Tuner   .  _ . 

MIC  30fr wan  Tune*  switch/ meter 

940  300- watt  Tuner  switch/ meter 

L02  24-hour  Clock 

202  Noise  Bridge .       ... , . -» .  -. 

40 1  Econo  Keyer 

406  Deluxe  Keyer  . . . . . 

406  Deluxe  Keyer  wilh  Meter 

4 1 2  Pacemaker  Keyer  wilh  Bencher 

496  Keyboard  II. . .  „ . „. . 

752B  Dual  Tunable  SSB/CW  Filter 


48.60 
683S 
.87.30 
103.50 
131.95 
151  95 
171.00 
124.00 


SUPER  SPECIALS 


386  96 

.  185.98 
.119,95 
.  78.95 
.  ,67.95 
.  .29.95 
-4B.9S 
..41.95 
..60.97 
.  .69.95 
..87  95 
.285  95 
.78.95 


ROTORS 

ALLIANCE  HD73..  ,, 

CDEHamlV 

AZDEN  PCS  300  Handheld. . . . 
NEW!  PCS  4000  2m  XCVR 

FM  2030  £S-watt  FM  XCVR 


.  M.M 


.89.95 
195.95 

.279,96 
2B3,9S 

278.9S 


BIG  DISCOUNTS 

KENWOOD,  ICOM.  YAESU 

AMER1TRON  HF  AMPLIFIERS 

—  Call  for  quotes  — 


BENCHER  PADDLES  Black / Chrome. ..  34,95/42.95 

AEA  KEYERS,  READERS,  ANTENNAS CALL 

MM  2,  CK-2,  KT-2,  MBA/RO.  MBA/RC,  Isopoles 
—CALL  FOR  OUR  LOW  PRICES— 


TEN  TEC  SPECIALS 

515  Argonaut  HF  XCVR..  399.95 

339  Argosy  HF  XCVR , 499.95 

546  Omm-C  HF  XCVR 1069.00 

Complete  Line  of  Filters  and  Accessories  in  Slock 
-  CALL  FOB  QUOTE  - 

MIRAGE  VHF/UHF  AMPLIFIERS /METERS 

B23  2m  Amplifier.  2  in,  30  out . . .  .     CALL 

BLOB  2m  Amplifier.  10  in.  80  out CALL 

B101S  2m  Amplifier,  10  in.  160  out CALL 


ANTENNAS 

AVANT1  AP  151  3G  2m  On-glass  Antenna 28  95 

LAR5EN  LM-LSO  5/8  Mag  Mount. 3S.G0 

rVIOSLEY  HF  ANTENNAS CALL 

MINIQUAD  HO  1 - 137.95 

SUPER  STICK  11  5/8  2m  Antenna 15.95 

BUTTERNUT  HFSV  10  80m  Vertical   L09.95 

BY -CAIN  ANTENNAS CALL  FOR  QUOTES 

TTOMK3S  W- 15  20m  Tnbander, . .215.95 

TH5MK25  New  Model  Tnbander .307.00 

TH7DX  lO-lS-20m  Tnbander 378.96 

V25  2m  Vertica] 37.50 

14AVQ  10-40m  Vertical 51.95 

18AVQ  10-SOm  vemcal  . . .  99  50 

HYGA1N  ANTENNA/TOWER  PACKAGES       CALL 


BENJAMIN  MICHAEL  CLOCKS 

173B  24-hour  Crystal  Clock 

173C  34-hour  Crystal  Clock 

173DMDuaI  12 /24-hour  C  Jock,  . 
973 A  Analog  24- hour  14-inch  Clock 


.20.95 
.56.96 
-3695 


VDCOM  ANTENNAS /2m  AMPLIFIERS 
5/8  wave  2m  Hand-held  Antenna.  . 

2  warts  in,  25  wans  out  2m  Amplifier 

200  mW  m.  25  watts  out  2m  Amplifier. 
%  watts  tn,  50  watts  out  2m  Amplifier 

2  watts  in.  1Q0  watts  out  2m  Amplifier 

Power  Pocket  for  ICOM  2A/2AT 


1495 


.59.95 


DAIWA/MCM/J.W.  MILLER 

CN-520  SWR/ Watt  Meier 

Ctf  540  SWF/Watt  Meter 

CN-620B  2  kW  HF  Watt  Merer, .  106.95 

CN-630  VHFUHF  Watt  Meter 13600 

CN-72QB  2-kW  HF  Watt  Meter, 149,93 

CNW  418  Antenna  TuneT  169.95 

CNWS 16  Antenna  Tuner.  279,95 

CNA-2002  Auto  25- kW  Antenna  Tuner .399  95 


CABLE  BY  SAXTON 
RC213  Mil  Spec.    .. 
RCBAJ  Foam  95*«  Shield 
8- wire  Rotor  2  *  1  Bt  6  *22 , 
Mim-8  .  


78.95 
99.9S 

157.95 
179.95 

2&/ft 
24Vft 
16*  fh 
12Vft 


CUSSCRAFT  (Other  antennas  tn  stock) 
A4  Now  Tnband  Beam  10-15-20m, ..... 

A3  New  Tnband  Beam  10-lS-20m 

AV3  New  10-  l5-2Qm  Vertical 

ARX-2B  New  Fmgo  Ranger  2m. 

A32-19  2m  "Boomer"  DX  Beam   .        . .. 

220B  220  MHi  "Boomer" . . ,  

2l4B"Jr  Boomer  ■  144-146  MHz.SSB 
214FB  "Jr.  Boomer"  144.5-148  MHz,  FM. 
A147  11  ILeiement  2m 


324.98 

172,95 
44.50 

.  34S0 

.81.95 
74,95 

.63.20 
68.20 

.37.95 


TELEX  HEADSETS  /HEADPHONES 

CI210/CL320  Headphones. .28.95/40.95 

PROCOM200Headset/DuallmpMic  .     78-95 

PRO  COM  300  It/ wt  Headset /Dual  Imp  Mic,    .    7196 


ELM  ANTENNAS  (Other  antennas  in  stock) 
KT34A  4-element  Tnband  Beam  309-95 

KT34XA  6-element  Tnband  Beam .439.95 

144-1 48- 13LB  2m  13-eJement  with  Balun.  , .      .     77,95 

144- 148- ISC  2m  16-elemeni  tot  Oscar 93.55 

420-450-14  420-450  MHz  14- element  Beam 37.54 

420-450-18C  420-450  MHz  18-element  for  Oscar. 58.70 
432-1GLB  16-element  410-434  MHz  Beam/Balun  60.70 


HUSTLER 

5-BTV  10-80m  Vertical 

4rBTV  i(M0m  Vertical 

3-TBA  New  I  ft  I5-20m  Beam 
HF  MOBILE  RESONATORS 

10  and  15  meter 

20  meters .  .  

40  meters. . . 

75  meters 


■ 


Standard 

.8.2S 

1J2S 

.  . .  13.00 
...  14.00 


99  95 
79.95 
188.95 
Super 
14.00 
16.25 
19,00 
29.75 


ORDER  TOLL  FREE    1-800-336-4799 

(Orders  Only,  Phase) 
Order  Hours:  M-F 1 1  a./n.  to  7  pm,;  Saturday  IQa.m.  to  4  p.m. 
Bonus:  2%  Discount  for  Prepaid  Mail  Orders  (Cashiers  Check  or  Money  Order)  **  4S3 


Send  srarnp  for  a  Oyer.  Terms.  Paces  do  not  include 
shipping.  VISA  and  Master  Charge  accepted.  2%  dis- 
count lor  prepaid  orders  (cashier's  check  or  money 
order).  COD  fee  $200  per  order  Prices  subject  to 
change  without  notice  or  obligation  No  personal 
checks  accepted  Returns  subject  to  109%  restocking  fee 


See  Ust  of  Advertisers  on  page  130 
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Calvin  McCarthy  VE3LMP 

98  Windsor  Street 
Thunder  Bay,  Ontario 
Canada  P78  1 T7 


Taming  the  2-Meter  Linear 

It  lives  In  the  forests  of  spurious  oscillations  and  answers  to  the 

call  of  the  correct  bias.  Catch  one  for  yourself. 


Class  C  amplifiers  for  the 
two-meter  band  are  a 
"dime  a  dozen/'  with  com- 
mercial models,  kits,  and 
schematics  available  from 
a  good  number  of  suppliers. 
Linear  amplifiers  are  anoth- 
er story.  Their  design  and 
construction  is  all  black 
magic,  and  manufacturers 
are  the  only  wizards  in  on 
the  mystery.  With  a  little 
sleuthing,  I  found  that  Mo- 
torola would  sponsor  my 
initiation  into  this  exclusive 
cult  allowing  me  to  build 
an  amplifier  to  boost  the 
output    of    my    2-meter 


OSCAR  station  from  2.5 
Watts  to  20  Watts 

In  order  to  linearize  a  sol- 
id-state rf  power  amplifier, 
you  must  solve  two  prob- 
lems, First,  you  must  bias 
the  transistor  into  the  linear 
region  while  supplying  a 
substantial  amount  of  vary- 
ing base  current.  Secondly, 
you  must  tame  any  spuri- 
ous oscillations  generated 
by  the  high-gain  transistor 
used. 

First,  the  biasing  problem 
will  be  faced  A  small-signal 
transistor  amplifier  is  usual- 
ly biased  with  a  voltage-di- 


viding network  such  as  that 
shown  in  Fig.  1(a).  The  cur- 
rent flowing  through  the 
network  resistors  is  set  to  be 
about  ten  times  the  current 
needed  by  the  base.  With 
our  amplifier  needing  from 
10  mA  to  100  mA  of  base 
current  at  any  time,  this  cir- 
cuit would  not  be  practical. 
As  well,  the  bias  voltage 
must  be  held  at  a  constant 
stiff  value  for  all  values  of 
base  current,  which  is  not 
possible  with  a  resistive 
voltage-divider  network. 

An  alternate  solution  to 
this  biasing  problem,  which 


MRF  2-meter  linear  amplifier. 
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satisfies  the  need  for  a  con- 
stant bias  voltage  while 
supplying  varying  currents, 
is  the  solid-state  voltage 
regulator  Either  the  shunt 
regulator  of  Fig.  1(b),  where 
the  total  bias  supply  cur- 
rent is  greater  than  the  max- 
imum base  current  and  the 
surplus  current  is  shunted 
to  ground  by  the  reference 
diode,  or  the  series  pass  reg- 
ulator of  Fig.  1(c)  can  be 
used.  The  series  regulator 
reduces  the  current  which 
must  flow  through  the  refer- 
ence diode  by  i^^elhie,  and 
the  total  bias  current  used 
becomes  virtually  the  base 
current  needed  at  each  in- 
stant The  bias  voltage  is  set 
by  the  forward  voltage  drop 
of  the  diode  reference 
which  is  approximately  Ob 
volts.  The  series  regulator 
bias  is  set  by  two  forward- 
biased  diodes  in  series,  the 
second  diode  voltage  drop 
compensating  for  the  base- 
emitter  junction  drop  of  the 
series  pass  transistor  so  that 
the  bias  supply  voltage  out- 
put will  equal  only  one  PN 
junction  voltage  drop. 

Now  for  a  very  important 
point!  As  a  transistor 
warms,  its  base  will  draw 
more  current,  which  in- 
creases collector  current, 
which  warms  the  transistor 
more,  and  this  will  continue 
until  the  component  self- 
destructs.  To  offset  this,  the 
base  bias  voltage  must  be 
reduced  as  the  transistor 
warms.  By  mounting  Dref  as 


iQ*IftflsE 


TQTAl 


lM5E  V^ 


0J 


1  tot*L~*«*5* 


t) 


9*S€  I  > 


q(  Omr 


3; 


fiASC 


/# 


-^ 


I 


F/g,  7.  S/as  possibilities,  (a)  Voltage  divider  arrangement, 
(b)  Zener  diode  stabilized,  (c)  Pass  transistor  circuit. 


close  to  the  rf  transistor  as 
possible  to  provide  thermal 
contact,  the  diode  junction 
voltage  will  decrease  as  the 
diode  warms,  neutralizing 
the  base-emitter  junction 
change  of  the  rf  transistor 
and  thus  keeping  the  base 
current  under  control  Re- 
member! Attach  the  refer- 
ence diode  so  that  it  will  be 
warmed  by  the  rf  power 
transistor  Either  physically 
attach  it  to  the  transistor 
body  or  to  the  heat  sink  as 
close  to  the  transistor  as 
possible.  Do  not  expect  the 
reference  diode  to  thermal- 
ly track  if  the  thermal  path 
is  broken  by  air. 

Low-frequency  oscilla- 
tions also  are  a  problem. 
My  amplifier  first  oscillated 
in  the  HF  band  because  at 
these  frequencies  the  tran- 
sistor has  very  high  gain.  By- 
passing the  collector  cur- 
rent feed  did  not  tame  these 
troublsome  responses,  so  I 
took  the  brute-force  meth- 
od and  fed  back  the  collec- 
tor signals  to  the  base 
through  a  feedback  net- 
work The  rf  choke  is  a  vir- 
tual short  for  the  oscilla- 
tions but  an  open  circuit  for 
the  desired  VHF  response. 
The  capacitor  is  a  virtual 
short  for  the  undesired  os- 
cillation but  an  open  circuit 
for  the  collector  supply. 
This  network  was  placed 
between  the  collector  and 
base  with  very  short  leads 
and  the  unwanted  oscilla- 
tions were  completely  sup- 
pressed. 


The  amplifier  which  I 
built  (Fig,  2)  is  a  modified 
version  of  the  class  C  ampli- 
fier described  by  W4MNW 
in  the  November,  1977,  is* 
sue  of  73  Magazine.  I  lifted 
RFC1  from  ground,  added 
bypass  capacitors  to  the 
lifted  end  so  the  rf  input 
would  continue  to  see  a 
ground,  then  connected  the 
base  bias  supply  to  RFC1. 
The  low-frequency  feed- 
back network  was  added  to 
stabilize  the  amplifier  and 
the  linear  amplifier  was  a 
reality.  It  would  appear  to 
be  quite  possible  to  linear- 
ize many  of  the  class  C  am* 
plifiers  now  in  FM  and  CW 
use  in  the  same  way 

The  testing  of  this  ampli- 
fier was  done  with  a  regu- 
lated and  current-limited 
power  supply.  This  saved 
the  transistor  from  destruc- 
tion before  I  had  tamed  the 
low-frequency  oscillations. 
The  transistor  is  rated  for  a 
collector  current  of  four 
Amperes,  but  I  set  the  sup* 
ply  to  limit  current  to  a 
maximum  of  one  Ampere 
until  I  was  satisfied  that  the 
amplifier  would  not  hurt  it- 
self 

Low-frequency  oscilla- 
tions manifest  themselves 
by  a  sudden  jump  in  collec- 
tor current  and  correspond- 
ing drop  in  supply  voltage. 
The  first  time  this  happened 
I  thought  I  had  destroyed 
the  transistor,  but  the 
power    supply    protection 
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Fig.  3.  Amplifier  linearity. 


had  saved  it.  I  was  able  to 
continue  my  study  of  the 
problem  and  a  wideband 
oscilloscope  revealed  a 
pulse-type  response  on  the 
collector  output  This  was 
suppressed  by  the  feedback 
network  shown  in  the  sche- 
matic. 

I  made  an  interesting 
observation  about  amplifi- 
er efficiency  while  tuning 
the  amplifier.  There  is  a  par- 
ticular  collector  current 
needed  to  give  a  particular 
output  power  —  not  so  col- 
lector   voltage.    Thus    0.5 


Watts  input  will  become  4 
Watts  output  at  2  Amperes 
collector  current  whether 
the  collector  voltage  is  5  or 
12  volts.  Under  the  same 
conditions,  the  dc  input 
power  changes  from  10 
Watts  to  24  Watts.  For  max- 
imum efficiency,  it  seems 
that  the  amplifier  should  be 
operated  at  the  maximum 
linear  power  output  possi- 
ble for  the  applied  collec- 
tor voltage,  or  if  it  is  desired 
to  operate  the  amplifier  at 
reduced  power,  the  collec- 
tor  voltage   should   be   re- 


coil Construction  Details 

RFC1   10  turns  #22  on  27(K)hm,  Vz-Watt  resistor 

RFC2  13  turns  #22  on  T50-6  toroidal  core 

L1   Vs  turn  #16,  approx.  Vfa** 

L2  4  turns  #16,  1/4"  Ld. 

L3  Curved  wire,  #16,  1-1/4"  long 
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THAN    a  12  if! 


HEATS!** 


NO    DEEPER    THAN    0*?m 
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Frg.  4.  MRF2J8  mounting  details. 


duced.  Linear  operation  at 
4-Ampere  dc  input  is  shown 
in  Fig.  3. 

The  amplifier  was  built  in 
a  5,4"X3"X2%"  minibox 
on    double-sided    epoxy 

glass  PC  board,  The  circuit 
lands  were  etched,  but 
islands  of  PC  board  epoxied 
to  the  ground  plane  would 
serve  as  well  Be  very  cer- 
tain that  the  capacitors  that 


make  up  C5  are  soldered 
with  short  leads  as  close  to 
the  transistor  body  as  possi- 
ble Connect  the  ground 
plane  on  both  sides  of  the 
board  with  eyelets  or  wire 
running  through  the  board 
and  solder  on  each  side.  A 
heat  sink  is  necessary.  My 
heat  sink  has  35  square 
inches  of  radiating  area  and 
it  seems  to  be  just  satisfac- 


tory, A  larger  one  is  recom- 
mended, 

The  mounting  of  the 
MRF238  is  very  critical  (see 
Fig  4).  Careless  technique 
will  result  in  a  destroyed 
transistor  if  stress  is  placed 
on  the  leads.  Mount  the 
transistor  seating  plane 
with  very  good  thermal 
contact  to  the  heat  sink 
The  thickness  of  the  case 
metal  and  the  PC  board 
must  not  be  greater  than 
.120  inch.  If  it  is,  the  tran- 
sistor leads  will  be  forced 
up,  putting  a  strain  on  the 
transistor  cap.  On  heating, 
the  bonding  material  will 
fail  and  you  will  be  out  buy- 
ing a  new  expensive  tran- 
sistor. If  the  PC  board  and 
case  thickness  together  is 
much  less  than  .120  inch, 
you  may  want  to  mill  out 
the  heat  sink  as  in  Fig.  4(b) 
so  the  transistor  leads  will 
not  be  bent  down  when  sol- 
dered to  the  PC  board  Do 
not  solder  the  leads  before 
tightening  the  stud  mount- 


ing nut.  Do  not  hold  the 
transistor  leads  while  tight- 
ening the  nut.  Do  hold  the 
transistor  securely  by  the 
wrench  flat  on  the  end  of 
the  stud  while  tightening 
the  nut  Only  after  the 
mounting  nut  has  been 
tightened  carefully  may 
you  solder  the  leads  to  the 
board. 

The  MRF238  Motorola 
transistor  is  available  from 
Ramsey  Electronics  and 
Semiconductor  Surplus, 
both  73  advertisers.  ■ 
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AN546— Solid-state  linear  am- 
plifier design. 

AN555— Mounting  strip  line-op- 
posed emitter  (SOE)  transistors. 
AN791— A  simplified  approach 
to  VHF  power  amplifier  design. 
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The  Model  7600A 


The  Model  7600A  Satellite  Receiver  is  the  new  look  from  Gillaspie.  State 
of  the  art  technology.  Distinctively  styled.  The  successful  integration  of 
the  most  sought  after  high  performance  characteristics  and  ease  of  opera- 
tion capabilities.  Attractively  packaged.  Affordably  priced. 
A  classic  in  its  own  time.  From  GiUaspie,  of  course. 


•  Simplified  channel  tuning 

•  Improved  video  sensitivity 

•  All  wood  cabinet 


.  FULL  FREQUENCY  tunable 

.  Reception  3700  to  4200  MHz 
*  Built-in  video  modulator 

The  Model  7600A  Satellite  Receiver  System  Package  comes  with  its  an- 
tenna mounted  Image  Reject  Mixer  (Down  Converter),  built-in  wdeo 
modulator,  100'  ofRGS9*U  cable  and  IQQ'ofBelden  DC  cable  with  con- 
nectors installed. 

Gillaspie  &  Associates 

n  Aleso  Avenue,  Sunnyvale,  CA  9 1086  (40S)  730-2500 

Get  The  Last  Word  First.' 
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COMMUNICATIONS 

TERMINALS 


Microprocessor  Controlled 


The    ultimate    in    communications 
ffmhOnflBf     versatility,  the  Drake  Theta  9000 E 
Mgj^MfljHH      provides  complete  transceive  cap- 
^^^^H      ability  of  CW  (Morse  Code).  RTTY 
(Baudot),  and  ASCII.  A  full  computer  RS232  interface, 
cassette  tape  storage  port,  selective  calling  feature 
with  answer-back,  light  pen  graphics,  printer  inter- 
face and  word  processing  software  are  all  standard. 

Seven  large  256  character  memories  are  backed  up 

with  battery  power  so  there  is  no  need  to  reload  infor- 
mation with  each  use.  Memories  may  also  be  parti* 
tioned  providing  up  to  29  separate  storage  locations. 
A  type-ahead  buffer  of  3120  characters  makes  it  easy 
to  compose  your  response  while  still  receiving. 
Operator  controlled  scrolling  permits  review  of  up  to 
10,720  previously  received  characters.  Line  tength  is 
selectable  at  40  or  80  characters,  your  choice,  and  all 
mode  and  speed  indicators  are 
displayed  on  the  screen  for  in- 
stant status  recognition.  The 
9000E  has  3  tone  groups  and  3 
shifts  which  are  all  keyboard 
selected. 

You  won't  buy  any  other  communications  terminal 
once  you  have  studied  all  the  advanced  operating 
convenience  built  into  the  Drake  Theta  9000E.  It's 
complete. 


The  Drake  Theta  550  is  a  compact 

Thpfo^n    receive-only  communications  terminal 

^^^W    and  js  designed  to  demodulate  and 

^^^^™     display  the  three  most  popular  over 

t he-air  modes  of  data  communications:  CW  (Morse 

Code),  RTTY  (Baudot),  and  ASCII.  Any  standard  TV 

monitor  can  be  used. 

A  full-featured  microprocessor  controlled  unit,  the 
Drake  Theta  550  has  selective  calling,  battery 
backed-up  memory,  audio  monitor,  and  informative 
LE,D,  tuning  indicators.  There  is  also  interfacing  to 
permit  the  addition  of  a  dot  matrix  printer  for  "hard" 
copy  and  a  keyer  paddle  input  to  permit  CW 
transmission  with  full  iambic  operation, 

CW  automatically  tracks  over  a  speed  range  of  5  to 
50  words  per  minute  and  RTTY  modes  offer  nine 
selectable  standard  speeds  of  transmission,  12  volts 
DC  is  required. 

This  unit  is  ideal  for  shortwave  listeners  and  hams 
who  have  been  missing  the  increasing  volume  of 
data  communications  over  the  air. 


LA7  Line  Amplifier 

Line  output,  input  levels  as  low  as  15  mV  rms  (47  kilohm)  will  result  in  an  output  of 
1  mW  nominal  into  a  600  ohm  balanced  line.  Output  level  adjustable  by  internal  pre* 
set  level  control.  Interfaces  low  level  audio  to  RTTY  terminal  unit  or  phone  line  that 
requires  a  600  ohm  balanced/unbalanced  input.  One  36"  phono  to  phono  cable  sup- 
plied. 


R.  L.  DRAKE  COMPANY 


DRAKE 


540  Richard  St+T  Mlamisburg,  Ohio  45342.  USA 
Phone:  (513)  866-2421  •  Telex:  286417 


Urry  Frank*  N7BCZ 
Ml  S£  Wlrd  Street 


The  Frugal  Floppy  Bazooka 

This  2-meter  antenna  coils  up  into  a  small  package, 

but  it  shoots  a  straight  signal 


Another  2-meter  anten- 
na tor  your  handie- 
talkie?  You  bet!  When  you 
combine  low  cost,  portabil- 
ity, and  reasonable  gain  as 
this  antenna  does,  it  is  well 
worth  covering  the  subject 
again.  The  design  of  this 
gain  vertical  was  inspired 
by  the  excellent  article  by 
WHS  in  the  May,  1981,  i^ 
sue  of  73  Magazine  One  oi 
the  current -distribution 
charts  reminded  me  of  the 
"bazooka"  coax-to-dipole 
decoupling  scheme  which 
uses  a  grounded  sleeve  in 
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place  of  radials,  and  the 
'floppy     bazooka"     was 

born 

Construction 

My  prototype  antenna 
was  assembled  from  RG- 
58A/U  (with  the  stranded 
center  conductor),  which  is 
(a)  very  flexible  and  (b)  what 
I  had  on  hand  I  started  with 
about  20  feet  of  the  cable 
and  terminated  one  end 
with  a  BNC  male  to  match 
the  connector  on  my  HT. 
The  next  step  is  to  remove 
approximately  34  inches  of 


/  CCWD 


,:i. 


; 


VHH  TO 
HESC*At»C€ 
I  ABOUT  19  iti'l 


SOLDER  IN  &       Off 
BRAID 


> 


-»6-ir*nj 


<- i&  1/2 " 

■^  OF  BRAID 


t 


fAPEO.tiO 
CGNKECTIQN 


SOtw 
COhO^CTOWS 


Fig.  1.  The  floppy  bazooka. 
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the  outer  cover  and  braid 
from  the  loose  end  of  the 
coax,  leaving  about  V*  inch 
of  braid  exposed  and  the 
center  conductor  intact 

Why  34  inches  if  a  quar- 
ter wave  at  146  MHz  is 
about  19  inches?  Because  I 
had  to  compress  the  braid 
slightly,  increasing  its  diam- 
eter and  decreasing  its 
length,  to  slide  it  over  the 
feedline.  After  doing  so,  I 
carefully  soldered  the  %A 
inch  of  exposed  braid  on 
the  feedline  to  the  braid 
sleeve,  taking  care  to  not 
melt  the  center  conductor 
dielectric,  I  provided  as 
much  coverage  as  possible 
with  the  braid  splice. 

I  covered  the  splice  with 
heat-shrink  tubing,  al- 
though electrician's  tape 
will  do  fine  Pull  the  braid 
down  snug  on  the  feedline 
and  now  measure  the  19Vi 
inches  you  expected,  from 
the  splice  just  covered  to 
the  lower  end  of  the  sleeve 
I  found  this  dimension  to  be 
very  noncritical,  but  the 
shortening  with  compres- 
sion varied  from  sample  to 


sample  of  coax,  which  is 
why  I  started  with  34  inch* 
es!  After  cutting  the  sleeve 
to  length,  1  secured  the  end 
to  the  feedline  in  the  same 
way  I  covered  the  splice. 

Testing 

The  first  test  I  made  was 
with  an  ohmmeter:  check- 
ing at  the  BNC  end  for  a  po- 
tential short.  Don't  trust  the 
ability  to  receive  a  full-qui- 
eting signal  as  proof  of  prop- 
er  wiring— I  live  less  than 
a  mile  from  a  local  repeat- 
er, which  breaks  the 
squelch  on  my  HT  fine  with- 
out any  antenna  plugged  in 
at  all! 

After  avoiding  the 
"smoke  test/'  it  was  time  to 
prune  that  34-inch  center 
conductor  to  resonance. 
My  first  cut  was  to  20 Vi 
inches,  and  out  came  the 
swr  bridge.  One  quarter  of 
an  inch  at  a  time,  1  marched 
up  the  band— *  on  low  power 
and  avoiding  repeater  in- 
puts, of  course,  I  found  that 
the  antenna  would  give  bet- 
ter than  a  2:1  swr  over 
about   a    1  5*MHz    range, 


with  1914  inches  hitting  146 
MHz  on  the  nose. 

I  wasn't  thrilled  with  that 
bandwidth,  so  I  opted  for  a 
simple  modification:  a 
"thicker"  radiator,  i  started 
with  a  20-inch  piece  of  RC- 
174/U,  with  the  center  con- 
ductor and  braid  shorted  to- 
gether where  they  are 
spliced  to  the  center  con- 
ductor of  the  RC-58A/U  and 
shrink  tubing  again  covering 
the  evidence.  After  the  same 
pruning  procedure,  this 
came  much  closer  to  my  ex- 
pectations, covering  the  en- 
tire 144-148-MHz  band 
with  a  worst-case  swr  of 
1,8:1. 

Use 

[  attached  some  1/8-inch 
nylon  cord  to  the  top  of  the 
center  conductor  with  two 
small  wire  ties,  and  the  in- 
stallation problem  of  a  non- 
self-supporting  antenna 
was  solved.  The  antenna 
can  now  be  suspended 
almost   anywhere.    Bear  in 


mind  that  it  has  a  very  low 
angle  of  radiation  and  must 
be  kept  quite  vertical  to 
take  advantage  of  its  gain 
characteristics.  I  chose  the 
17-foot  length  of  feedline  as 
a  reasonable  trade-off  be- 
tween losses  and  the  ability 
to  put  the  antenna  in  better 
(higher)  places.  The  antenna 
and  nylon  'mount"  bundle 
neatly  into  a  tiny  package 
hardly  larger  than  my  HT, 
making  it  an  ideal  traveler's 
antenna. 

My  comparison  of  the 
floppy  bazooka's  perfor- 
mance to  other  antennas 
was  not  rigorous,  but  very 
satisfying.  It  significantly 
outperformed  my  Vi-wave 
ground  plane  in  fixed-sta- 
tion use  and  incredibly 
outperformed  the  rubber 
ducky. 

The  floppy  bazooka  is 
cheap,  easy  to  build,  and 
works  very  well.  It  also 
lends  itself  well  to  modifi- 
cation and  experimenta- 
tion, Try  it! 


15  Meter  Mobile  CW  &  USB 

START  YOUR  DAY  ON  A  GOOD  KEY!!! 

WORK  OTHER  HAMS  LIKE:  XE2BGM,  ZL1PQ, 
KL7JFV,  EA7EU,  NN3SI,  DJ8RR,  DLOBBC, 
US6AK,  JA3JMP,  PY2-CPQ,  F08GW,  KM6FF, 
VK2BD  OE8MOK 

OA4ARB  G3BRW 

^HHHMMMk      ceibll 

W1AW 


High  10W  (PEP)  low  2W  (PEP):  VFO  tuning:  noise  blanker: 
fine-tuned  SB,  KHz±CW  off-set;  digital  frequency 
counter;  13.8V  dc  #  3A,  negative  ground;  L  9.5"  xW  9" 
x  H  2.5";  weight  (2,3  kg)  57  lbs.;  mobile  mounting  bracket.- 


JUST  SUGHTLr  AHEAD 


SOON       NEW 
10-160  METERS 


DLR    INFO   &  ORDER,  CALL 
1275  N.  GROVE  ST. 
ANAHEIM,  CALIF,  92806  (714)  630-4541 

NOTE;  Price,  specifications  subject  to  change  without 

notice  and  obligation 


.>- 


COMMUNICATIONS    DIVISION 


I       I    t  i!       •     /    / 

I     :l  I/  ////  ll///l/ 

*      *  *****  *      *     •      *  •      #**•*** 

(We  Speak  Your 
Language.) 

Backed  by  over  54  years  of  experience,  Harvey 
continues  to  offer  the  broadest  selection  and  finest 
service  available  for  the  amateur  radio  community. 
This  experience  has  taught  us  that  the  ham  needs 
speciaf  treatment  and  that  is  why  Harvey  has  estab- 
lished a  special  division  dedicated  to  the  needs  of 
the  U.S.  and  foreign  ham  alike. 

One  thing  is  for  certain,  A  ham  will  never  get  the 
run  around  from  Harvey.  If  we  don't  have  something 
in  stock,  we  say  so  and  will  order  it  for  you— or— tell 
you  where  to  get  it.  However,  we  are  sincerely  dedi- 
cated to  the  ham  community  and,  as  a  result,  our 

expansive  in- 
ventory means 
that  more  than 
likely,  we  will 
have  what  you 
are  looking  for 
in  stock. 

ICOM  IC-720A 


AEA 

Affiance 

Antenna  Specialists 

ARRL 

Astatic 

Bearcat 

Bencher 

B&W 

CR£S. 

Centurion 

CJKB 

Cusfrcratt 

Daiwa 

Dig  i  max 

R.L.  Drake 

Gotham  Antennas 

Grundig 

H.M  Electronics 
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McKay  Dymek 
M.FJ 
Midland 
J,  W<  Milter 
Mirage 
Wm.  M.  Nye 
Regency 


Santec 

System  One 

Telex  Hygatn 

Tempo 

The  Tuned  Antenna 

Trttectric 

VoCom 

W:S,  Engineering 

Yaesu 


CALLTOLLFREE: 

1-800-223-2642 

Ask  for  Dou  "Joe"Chin-KB2MU 


**See  Ltsi  of  Advertisers  on  page  130 
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ANTENNAS  WORRY  YOU? 


ia/OC3<O^DiP'Q:IXOC4J-  D:Q*QCr 


I 


We  feel  a  novice  student  has  enough  to 
team  without  immediately  diving  into  antenna 
construction.  Our  new  novice  antenna  is 
fully  assembled  and  covers  all  the  novice 
bands  and  beyond.  One  of  its  better  features 
is  the  price.  (At  last  glance  the  competition 
wanted  $123.50  for  their  fully  assembled 
antenna  with  coax  fitting  that  covers  the 
tour  novice /tech  bands.) 


li-"lj  P  n&Ck  cvcrrQ:  p  o»a  -p  -:izk] 


(NOT  TO  SCALE) 


FEATURES: 

•  118  feet  long 

»  Heavy  Copperweid"  construction 

•  100  feet  of  450*  test  Nylon  rope  included 

•  Waterproof  center  connector  with  female  coax  fitting 

•  No  antenna  tuner  needed 

■  2  KW  PEP  input  rated  {750  W  on  21  mHz\ 

•  Retunable  when  you  upgrade 

•  installs  as  low  as  25  feet 
Average  Band  widths  for  2:1  VSWR: 

•  80  meters  -  200  KHz  plus 

•  40  meters  =  125  KHz 

•  15  meters  =  600  KHz  plus 

•  10  meters  =  700  KHz  plus 


ALL    PRICES  ARE    UPS   PAID   CONTINENTAL   USA 


Available  at  your  favor; re  dealer  or  order  direct  from; 

Van  Gorden  Engineering 

P.O.  Box  21305  •  South  Euclid,  Ohio  44121 

Dealer  Inquiries  invited 
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TU-300 


\&&j  The  TLH7QA  with  improved  circuitry 


0^ 


theTU'SOO  is  the  only  300  baud  terminal  unit  offered  in  kit  or  wired 


300  baud  communications  rate 
crystal  control  ted  AFSK  with  downshift  CW  ID 
autostart  motor  conlrol  with  AC  outlet 
remote  operation 

high  quality  commercial  construction 
modular  design  wtth  steef  case  for  RF  shielding 
Indicator  type  push-button  switches 
separate  send  and  receive  "reverse  shift"  controls 


bar  graph  tuning  and  LED  function  Indicators 
mark -hold  and  selective  fading  compensation 
3  shlrls  f170Hr  standard  -  other  shifts  extra) 
oscilloscope  tuning  outputs 

easy  to  tune  multipole  active  filters 

TIL  and  RS  232-C  compatible  I/O1* 

optional  20  and  60ma  optically  isolated  loop  supply 

simple  kit  construction  -  no  Instruments  needed  tor  alignment 

with  AFSK  Installed 


Send  for  our  1983  Catalog 


© 


Flesher  Corporation 

507  Jackson  .  PO  Box  976  •  lopeka.  Kansas  06GOI 


91 3-234- Ol °B  -  Tele*  437125 


23 
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Some  feeofiie  w#m£  t&e  ft#te4t. 


0t&&t4,  want  t&e  towevt  fruce... 
'How-  cfjacc  can,  &ave  &ot£f 

Introducing  the  New  Low  Cost  Spectrum 
SCR  77  Repeaters— 2M,  220  &  440  MHz! 


SPECTRUM  COMMUNICATIONS 

5CI7T  FM   REPEATER 


tBi  ••»*.»**. -r 


vd^mi 


-»■  •  j 


15  or  30  Wt.  Xmtrs. 


Includes:  *0«3  pV  Rcvr.  8  Pole  IF  Filter 

•  Crystals— high  stability  .0005% 

•  Local  Mic 

•  Your  Call  programmed  into  I  Der 

•  Provision  tor  Auto-Switchover  to  Btry .  Pwr, 

•  Built  in  115/230V  AC  Supply;  basic  Panel  Corv 
trols,  Spkr.,  LED  Indicators 

If  you're  looking  for  a  new  Repeater,  but  you  real- 
ly don't  need  (or  can't  afford)  all  the  features  and 
options  on  our  world  famous,  'Super  Deluxe* 
SCR1 000/4000,  then  our  new  economy  line  of 
SCR77  Repeaters  is  ideal  for  you! 

These  new  Repeaters  maintain  the  quality  of  design,  com- 
ponents   and  construction   which  made   Spectrum   gear 
famous.  However,  all  of  the  "bells  &  whistles'*  which  you  may 
not  need  or  want  have  been  eliminated— at  a  targe  cost  sav- 
ings to  you*  The  SCR77  is  a  rea)  "workhorse"  basic  machine 
designed  for  those  who  want  excellent,  super-reliabte  perfor- 
mance year  after  year— but  no  frills!  {*PL\  12  Pole  IF  Fitter, 
Front  End  Preselector,  and  a  3QWt.  Transmitter  are  the  only 
"bulIMn"  options  available;  but  Autopatch,  Remote  Con- 
trol, and  other  equipment  can  be  connected  via  the  rear 
panel  jack.) 


»*•.***  -  .  • , 


•»■■» »» 


.  i>*    DiMMkl 


*c   Renm 


IQl 


/t  comfdete  tine 


Of  course,  if  you  do  want  a  full  featured/super  deluxe 

repeater,  with  higher  power  and  a  full  list  of  available  built  in' 
options,   then    you   want   our   SCR10OO   or  4000   "Dream 
Machine".  These  units  will  continue  to  be  available  for  those 
who  want  The  Ultimate  in  Repeaters'. 
SCR77  Pricing  (15Wt):  2M  or  220MHz,  $995.00  Amateur  Net, 
440MHz,  $1150.00.  For  no  'plug-in1  ID  board  (Export),  deduct 
$4G,00+  Call  or  write  today  for  a  data  sheet,  or  to  place  your 
order?  Sold  Factory  Direct  or  through  Export  Sales  Reps  only. 


Now  located  in  our  new,  larger  plant!  Thanks  for 

your  8  +  years  of  support! 


m 


SPECTRUM  COMMUNICATIONS 


1055  W.  Germantown  Pk,  S12  •  Norristown,  PA  19401  »<215)  631-1710  •  Telex:  846-211 
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George  L  Thurston  lit  W4MLE 
27  76  Cibbs  Drive 
Tallahassee  FL  323Q3 


Taking  It  Higher 

Raising  a  repeater's  antenna  is  the  way 
to  wider  coverage,  right?  Wrong. 


When   it  comes  to  re- 
peaters,   higher    is 
better!  Right? 

Not  necessarily.  It  de- 
pends on  what  you  want  to 
accomplish. 

Sooner  or  later,  every  re- 
peater organization  in  the 
country  gets  the  urge  to 
move  the  repeater  antenna 
up  to  twice  as  high  as  it  al- 
ready is,  to  improve  cover- 
age. Most  of  the  time,  it 
does  improve.  Every  once 
in  a  while,  though,  some  un- 
expected glitches  result. 

The  Tallahassee  Amateur 
Radio  Society  went  through 
the  process  of  moving  from 
a  downtown  site  with  an  an- 
tenna elevation  of  about 
350  feet  to  a  new  commer- 
cial tower  near  the  edge  of 
town  with  an  elevation  of 
800  feet  above  mean  sea 
level  (MSL).  Sure  enough, 
coverage  was  considerably 
extended.  But  sure  enough, 
there  were  several  surpris- 
ing developments.  What 
happened,  and  whyF  makes 
an  interesting  case  study. 

We  knew  from  experi- 
ence  that    the    downtown 


site  gave  us  an  effective 
coverage  range  of  about 
thirty  miles  in  all  directions 
over  fairly  mild  terrain. 
South  of  the  city,  the 
coastal  plain  stretches 
away  to  the  Gulf  of  Mexico, 
flat  as  a  pizza,  with  an  ele- 
vation of  about  50  feet 
above  MSL.  But  right  in  the 
middle  of  the  city  the  ter- 
rain rises  abruptly  at  the 
limestone  scarp  which,  a 
few  million  years  ago,  was 
the  coastline  when  sea 
levels  were  higher  than 
now.  These  hills  rise  to 
elevations  of  150  to  230 
feet,  with  an  average  eleva- 
tion of  perhaps  175  to  200 
feet  above  MSL  on  any 
bearing  in  the  northern 
semicircle  centered  on 
Tallahassee. 

What  would  happen 
when  we  moved  from  350 

feet  to  800  feet?  Would  we 
be  able  to  work  75  miles? 
100  miles,  as  some  mem- 
bers predicted? 

The  visual  line~of-sight 
distance  from  an  antenna 
to  the  horizon  is  expressed 

by    the   formula    R  =  V 1 H , 


where   R    is  the   range  (or 
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radius)  in  miles  and  H  is  the 
height  in  feet  of  the  anten- 
na above  average  terrain.  It 
is  the  basis,  in  commercial 
antenna  engineering,  for 
computer  calculations  of 
the  antenna's  performance, 
cranking  in  corrections  for 
such  things  as  absorption  of 
radio  energy  by  foliage  and 
buildings,  shadowing  by 
hills,  and  the  fact  that  radio 
signals  can  nearly  always 
be  heard  beyond  the  visual 
horizon. 

Without    benefit    of    a 

computer,  I  modified  the 
formula  based  on  empirical 
observations  of  repeater 
performance  in  actual 
operation,  The  formula  is 
intended  to  be  an  approx- 
imation, not  a  precise 
prediction.  I  cranked  in  a 
number  of  assumptions 
about  ham  radio  which  do 
not  apply  to  commercial 
and  public  safety  services. 

For  example,  most  ama- 
teurs are  willing  to  settle  for 
less  than  100%  reliability 
over  a  given  path.  And  most 
of  us  are  willing  to  accept  a 
noisy  signal  if  it  is  still  read- 
able. The  modified  formula 


turned       out       to       be: 
R  =  \A23R 

Applied  to  our  down- 
town antenna  site,  it  pre- 
dicted a  contour  which 
agreed  well  with  our  experi- 
ence with  the  repeater. 
Here  it  must  be  said  that  a 
number  of  other  assump* 
tions  also  must  be  made. 
For  example,  we  assume 
that  most  mobiles  will  use 
about  15  Watts  output  to  a 
quarter-wave  whip,  that 
they  will  be  in  motion,  that 
they  will  have  little  or  no  ig- 
nition interference,  that 
they  have  receivers  with  a 
sensitivity  of  half  a  micro- 
volt or  less  for  20  dB  of  qui- 
eting, and  that  the  ambient 
acoustical  noise  in  the  mo- 
bile will  be  fairly  high. 

The  critical  parameter 
was  defined  as  the  point  at 
which  "practical  communi- 
cation" through  the  repeat- 
er becomes  possible  be- 
tween a  mobile  at  the  fringe 
of  the  coverage  and  a  mo- 
bile or  fixed  station  located 
within  the  full-quieting  con- 
tour of  the  repeater.  In  ef- 
fect, this  boils  down  to: 
"Can  I  use  the  repeater  to 
get  useful   information  on 


road  directions  or  weather 
conditions?" 

Once  the  repeater  was  in- 
stalled in  the  new  location, 
I  began  collecting  data  by 
the  simple  expedient  of 
working  mobiles  as  they 
passed  through  the  area 
and  noting  their  positions 
when  effective  practical 
communication  became 
impossible.  Each  such  ob- 
servation was  noted  on  a 
large  scale  map  (half  an 
inch  per  mile)  as  a  big  red 
dot.  Eventually,  each  of  the 
roads  into  town  became 
plastered  with  dots  which 
sometimes  covered  several 
miles  of  road.  These 
"smeared"  observation 
points  resulted  from  the 
variations  between  obser- 
vations. One  mobile  might 
be  using  25  Watts  to  a 
5/8-wave  whip,  The  next 
might  be  running  only  10 
Watts  to  a  quarter  wave. 
Another  might  suffer  severe 
ignition  notse  on  reception 
or  his  receiver  might  be 
"hot"  or  slightly  "deaf/' 
Propagation  conditions 
might  exert  some  influence 
from  day  to  day.  The  final 
point  on  the  road  was  cho- 
sen at  about  the  middle  of 
the  "smear." 

The  results  of  the  tests 
were  plotted  on  a  map,  with 
the  observation  points  on 
the  highways  being  con* 
nected  by  a  smoothed  line. 
Circles,  also  centered  on 
the  repeater  site,  showed 
the  40-  and  50-mile  radii. 
The  formula  predicted  an 
effective  working  range  of 
44  miles,  disregarding  ter- 
rain effects. 

The  interesting  distor- 
tions of  the  working  con- 
tour are  almost  entirely  the 
result  of  terrain.  A  peculiar 

flattening  in  the  northwest 
quadrant  results  from  a 
ridge  of  hills  along  the  east- 
ern bank  of  the  Apalachico- 
la  River.  Mobile  signals  al- 
most "wink  out"  when  they 
drop  over  the  crest  of  the 
hill  into  the  river  flood 
plain.  The  southern  semi- 
circle bulges  outward  be- 
cause the  terrain  in  that  sec- 
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tor  is  substantially  lower 
than  Tallahassee  and  is 
dead  flat  coastal  plain.  The 
Gulf  coast  itself  cuts  off  the 
bottom  of  what  would  be  a 
rough  circle.  No  observa- 
tions were  taken  from  boats 
in  the  Gulf.  I  suspect  that 
the  contour  would  bulge 
outward  in  that  sector  be- 
cause of  the  high  conduc- 
tivity of  the  salt-water 
ground. 

One  unexpected  side  ef- 
fect is  that  the  repeater 
signal  in  the  city  of  Tal- 
lahassee is  not  strong 
enough  to  quiet  fully  most 
mobile  receivers.  A  possi- 
ble reason  is  that  the  anten- 
na is  designed  to  provide 
some  gain  and  it  does  this 
by  taking  energy  away  from 
the  upper  and  lower  hemi- 
spheres of  the  radiation  pat- 
tern and  concentrating  it 
around  the  "equator."  The 
antenna  is  so  high  that  most 
of  the  city  lies  in  the  de- 
prived cone  directly  below 
it.  The  favored  lobe  of 
radiation  widens  gradually 
as  it  goes  away  from  the 
tower,  and  at  10  miles  or  so 
the  signal  at  ground  level  is 
quite  strong. 

Another    unexpected 


problem  arose  in  early  work 
at  the  new  site.  We  tried  to 
use  the  top  antenna  at  800 
feet  for  receiving  and  a 
side-mounted  antenna  at 
485  feet  for  transmitting. 
Reflections  and  other  ef- 
fects resulting  from  the 
tower,  guy  cables,  and 
other  factors  produced  a  ra- 
diation pattern  which  was 
pulled  in  strongly  to  the 
west  and  had  a  powerful 
lobe  to  the  northeast  with 
an  effective  range  of  nearly 
one  hundred  miles  in  the  fa- 
vored direction.  We  solved 
the  problem  by  using  the 
top  omni  antenna  for  both 
transmit  and  receive. 

The  repeater  is  on 
146.31/91  MHzr  and  in  this 
area  we  have  very  little,  if 
any,  co-channel  inter- 
ference unless  there's  a 
strong  band  opening.  For  a 
few  days,  we  experimented 
with  a  146.16/76  machine 
on  that  tower  The  results  il- 
lustrate one  of  the  prob- 
lems which  go  along  with 
great  height.  Mobiles  trying 
to  bring  up  the  Valdostar 
Georgia,  repeater  on  .16/76 
eighty  miles  away  also 
brought  up  the  Tallahasee 
repeater.   And    because  of 


the  strong  northeast  lobe, 
our  signal  was  nearly  as 
strong  in  Valdosta  as  the 
Valdosta  signal  wast 

In  urban  areas,  it  is  en* 
tirely  possible  to  cover  so 
large  a  ham  population  that 
the  traffic  load  on  a  repeat- 
er becomes  unacceptably 
high  unless  access  is  re- 
stricted in  some  way.  When 
contemplating  a  repeater 
on  a  tower  at  2,000  or  3000 
feet  above  average  terrain, 
it  may  be  desirable  to 
choose  a  site  considerably 
distant  from  any  expected 
concentration  of  ham  sta- 
tions Otherwise,  the  area 
deprived  of  signal  by  the 
antenna  gain  effect  may 
become  a  real  problem 
The  effect  is  greater  on 
UHF  than  on  VHF, 

The  Stone  Mountain  re- 
peater near  Atlanta,  for  ex- 
ample, covers  Atlanta  and 
most  of  the  surrounding 
country  like  a  blanket,  but 
it  is  located  about  twenty 
miles  east  of  the  city  itself. 
Repeaters  located  in  the 
Great  Smoky  Mountains  of 
Kentucky,  Tennessee,  and 
northern  Georgia  cover 
enormous  ranges  in  their  fa- 
vored   directions    (where 
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EAST  M  EETS  WEST 

Ceco  is  now  your  number  1  source 
for  all  Japanese  semi  conductors 


TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

AN214 

77 

STK439 

3  41 

2SC167SL 

10 

AN241 

71 

TA7130 

47 

2&C1676 

43 

AN313 

1  54 

TA7193 

264 

2SC1946 

8  93 

AN  7 1 50 

VOT 

TA7203 

1  06 

2SC1946A 

10  10 

BA301 

37 

TA7204 

77 

2SC1947 

325 

BA311 

37 

TA7205 

77 

2SC1966 

605 

BA5MA 

61 

TA7210 

1  70 

2SC196S 

9  49 

BAS36 

92 

TA7222 

68 

2SC1963 

91 

BAJ320 

67 

UPC566 

24 

2SC1970 

97 

0A133O 

74 

UPC1025 

1  84 

2SC1971 

225 

HA1322 

1  00 

UPC1156 

79 

2SC1972 

5  45 

HA1339 

1  ID 

UPC1161 

56 

2SC2026 

24 

HA1342 

1  IS 

UPC  1  IBS 

1  30 

2SC2075K 

42 

HA1361 

98 

UPC  1350 

64 

2SC2131 

232 

HA1366W 

105 

2SA564 

09 

2SC2237 

3  72 

HA1366WP 

105 

2SA6W 

19 

2SC2407K 

36 

HA  1367 

80 

2SA733P 

10 

25C245BQL 

00 

HA137TA 

i  30 

2SA950V 

13 

2SC2458Y 

oa 

HA136G 

182 

2SA104SV 

OS 

25C2459 

11 

HA  1397 

163 

2SA1&4BLY 

15 

2SC2549 

n 

HA13M 

1  42 

2S8172 

15 

2SC2B68-0 

09 

LAI  111 

41 

2SC730 

200 

2SC2S95 

11  69 

LA4Q3Q 

90 

2SC940 

&8 

2SC3019 

1  39 

LA4031 

90 

2SC945 

m 

2SC3021 

9  35 

LA4032 

95 

2SC945AO 

OS 

2SC3022 

12.49 

LA4050 

S6 

2SC1096 

2< 

2SD386 

1  09 

LA4T01 

86 

2SC1165 

3  45 

2SOS88 

91 

LA4400 

1  07 

2SC11728 

T  9* 

2SK102GR 

40 

LA4420 

70 

2SC1177 

725 

2S*tVl7GR 

19 

M51513L 

60 

2SC13Q6 

65 

2&K168E 

16 

KQT3 

430 

2SC1307 

160 

2SK241V 

22 

STK435 

295 

2SC1308K 

266 

3SK39 

55 

STK437 

3.07 

2SGt3l4 

14  6B 

Ceco  is  also  your  largest  source  for  semi  conductors 

Including   RF  transistors,  RCA  SK  replacements, 

RCA  MRO,  ECG's  &  GE.  Take  advantage  of  CeCo's 

money  saving  prices  and  off  the  shelf  service. 

Remembfrf  Ceco  For  Alt  Your  Tube.  Video  and  CCTV  R*qu<rem»nli 
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mountainous  terrain 
doesn't  block  the  signals) 
and  they  serve  a  largely  ru- 
ral  population  without  the 
dense  concentration  of  sta- 
tions which  might  cause 
problems  in,  say,  New  York 
City,  Chicago,  or  Los 
Angeles. 

It  should  be  kept  in  mind, 
when  trying  to  apply  our 
rule-of-thumb  range  for- 
mula to  other  locations, 
that  terrain  is  often  a  much 
bigger  factor  than  it  is  in 
Tallahassee,  The  formula 
will  give  reasonably  ac- 
curate results  only  when  it 
is  applied  to  one  particular 
radius  using  the  "average 
terrain  elevation"  along 
that  particular  line,  A 
repeater  in  Iowa  may  well 
have  an  almost  circular  pat- 
tern, A  repeater  located  in 
California  or  West  Virginia 
is  likely  to  be  a  totally  dif- 
ferent matter.  The  formula 
is  not  applicable  directly  to 
repeaters  on  bands  other 
than   two  meters   because 


terrain  losses  will  not  be  the 
same.  However,  on  any 
band,  range  will  vary  in 
direct  proportion  to  the 
square  root  of  the  height  of 
the  antenna,  and  it  should 
not  be  difficult  to  work  out 
a  new  H  multiplier  which 
would  give  reasonably  ac- 
curate results  on,  say,  50, 
220,  or  450  MHz. 

Clubs  which  put  up  re- 
peaters with  wide  coverage 
areas  should  be  prepared  to 
welcome  and  to  serve  many 
itinerant  mobiles  travelling 
through  the  area  who  may 
frequently  be  more  interest- 
ed in  working  each  other 
than  in  working  locals.  Re- 
peater groups  that  want  to 
communicate  among  them- 
selves for  rag-chew,  emer- 
gency, or  other  purely  local 
communications  purposes 
should  give  serious  consid- 
eration to  using  a  lower  an- 
tenna site  or  a  closed  re- 
peater operation  using 
some  form  of  restricted  ac- 
cess, ■ 
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FTM100  Receive  Terminal 


SPECIAL  s399™ 


60,66.75,100  WPM  Baudot.  1 10  baud 
ASCII  and  6-60  WPM  Morse 
Active  filter  demodulator  with  scope 
tuning  outputs.  170.425.850  Hz  shifts 
Two  page  video  display  with  1  6  lines  of 
32  characters  per  page 
Parallel  ASCII  printer  output 

LIST  M99" 


MKB-2Q00  (Morse  Only) 

SPECIAL  S259M 


Complete  set  of  alphanumeric,  punctuation. 

and  special  function  keys 

500  character  text  butler  with  BREAK  feature 

1 0  reprogrammable  40  character  message 

memories 

1  199  WPM,  keyboard  selectable 

Random  code,  tntercharaeter  spacing.  Weight 

control.  Cassette  interlace 
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MVD-1 000  (Morse  Only) 

SPECIAL  *299°* 


Automatic  speed  tracking  with  sell 

calibration,  6  60  WPM 

Active  litters  and  digital  sampling  for 

increased  noise  reaction 

Operates  with  any  TV  set 

Two  page  display  with  16  fines  of  32 

characters  per  page 

LIST  "369" 


Special  prices 

effective  thru 

December  3h  1982 


Send  For 
Free  Information 


DGM 


Add  $8.00  per  unit  for  shipping  US  A, 

ELECTRONICS,  IHC 


787  Briar  Lane,  Beloit,  Wis.  53511 

(608)  3620410 


AT  LAST! 

This  service  will  be  available  nationally.  Lab  tested  S  time  proven 
modifications  professionally  installed  in  your  amateur  Handy-Talkie  2M, 
220,  440,  MH2  transceiver  by  Henry  Radios  warranty  technicians 
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HAVE  ALL  PL  TONES  AVAILABLE  AT  YOUR  FINGERTIPS 


Outboard  the  cfip  switch*  Hove  if  neatly  intayed 
«nothe  back  cover  of  your  Handy- TaBue  making 
at  33  PL  Tones  SeJeetable  at  a  moment's 
natice. 

$35  Got  your  own  PL?  Send  It  to  ui  wflh  your 

Handy  Talkie  uni!  and  we  do  ine  profeoatorLaJ 
matalUillon  lor  you 

S55  Wo  will  Install  a  new  PL  end  Inlay  the  dtp 
swttc  h  I  nl  o  the  back  covfir  of  your  Han  dy-Tal  kle 
ready  to  operate. 

Send  ua  your  Handy- Talkie  unit  and  a  check  or 
money  order  phjs  S3  50  for  shipping  and  hand- 
ling pay  atfe  to  A*W  PRODUCTIONS.  INC. 


Ry  TEMPO  unit*  the  dip  switch  19  nlayed  into 
Die  Push-lo-Tajk  oar  The  TEMPO  $-15  will 
haw  the  da?  switch  Hayed  imp  the  beck  cowr 

Mfi  We  *i  tHW  a  NEW  B  ATTE  FTV  B  EATER 
in  your  TEMPO  S-1 .  S-2,  S-4.  S*5  READY  to 
operate.  Your  New  Battery  Beater  will  use  the 

same  jack  aa  the  charger  with  no  new  hoEes  and 
regulation  circuits,  built  into  unti,  Comes  with 
Cigar  Lighter  Adapter  with  Internal  fuse, 

CONTACT  A aW  PRODUCTIONS  FOR  SPE- 
CIAL MODIFICATIONS  VOU  MAY  WANT 
TO  HAVE  DONE.  WE  SPECIALIZE  IN  THE 
TEMPO  HANDY-TALKIES. 
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ALL  YOUR  GEAR  AT  YOUR 
FINGERTIPS  IN  A  CONVE- 
NIENT CONSOLE  DESK 

Requires  only  60"  corner  space 
Formica  desk  top  and  shelves 
Shelf  height  adjustable 
Solid  maple  legs 
S495,00  check  or  M.O. 
Shipped  freight  collect 
Allow  30-45  days  delivery 

Send  for  detailed  brochure 


-p: 


CQ  PRODUCTS 

8280  lanes  Ave 
Suite  137-1700 
Woodridge,  IL  60517 


(Chair  antf  equipmsnt  not  inctuded) 
Weight  of  table  is  250  lbs. 


fput  Your  Computer! 
1      "On-The-Air"      ■ 


The  interface 


tm 


Sugg.  Price  $189.95 

Your  persona!  computer  becomes  a  complete  cw/ 
rtty/asch  send  and  receive  terminal  with  The  inter- 
face linking  it  to  your  transceiver. 

if  you  own  an  Apple  li  or  Apple  ll  Plus,  Atari  400  or  800, 
trs-80  Color  Computer,  or  viC-20,  The  interface  will 
put  your  computer  "On-The-Air". 

Software  for  each  system  features  split  screen  dis- 
play, buffered  keyboard,  status  display,  and  message 
ports.  Attach  any  Centronics  compatible  printer  for 
hard  copy,  software  is  available,  on  diskette  for  the  Ap- 
ple and  program  boards  for  the  others,  at  an  additional 
cost. 

Apple  Atari  VIC-20  TRS-80C 

diskette  board  board  board 
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$29.95  $49.95  $49.95  $59.95 

see  The  interface  at  your  authorized  Kantronies  deal- 
er, or  contact: 


Kantronies 


<913)  842-7745    1202  E.  23rd  Lawrence,  Kansas  66044 
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only  $12.95 


2 


Of 


HIQ 
Bilun 


Hi-Q  ANTENNA 
CENTER  INSULATOR 


V 


*il  tugged  light- 
weatr^erpfOOFt 

Rep 

Handles  tu*  *egal  jiowe* 
and  mo 

$6-95  WllF1  ^Q  239  cortnti  i  ■ 

Hl-Q  ANTENNA 

END  INSULATORS 

Rugged.  Itghlweighi.  rnjec 

M^  ik>n  molded  oi  top  qu 

M  W    4W  material,  vwiin  high  dietec 

J  r     J  I  trie  qualities  and  excellent 

ll    if  wear  her  ability    End  insula- 

Jr    J  lors   are  constructed   in  a 

M  W   m  W  spiral  unending  lashion  to 

JSSm    ja  permit   winding  of  loading 

jswMW  "rD,ts  or  partial  winding  Icr 


4  Ml  JW 


•  E 


• 


S4.95 


■  t       ■  «h  nna 

mq  ,  muUiband  traps 


HOOIl  BANDS 

DipOto* 

D-80  80  75 

fr-40  40. 1 5 

D-M  20 

D-15  15 

D-10  10 

si>eo  ao(75 

SCM0  40 

PP-S01D 
PD-4010 
PD-804Q 
PD-4020 


ItNGTH 


MtCE  WITW 
Hi  Q  BALUFt 


WTTBHIO 

CENTER 

■N5UULTO* 


80, 40,20.  tO J  5 

40,20.10,15 

80.40,15 

40,20,15 


130 

ee 

33 
22 

16 


90 
45 


130 
66 

130 
66 


131.95 

2B.95 
£7,95 
26.95 
25.95 


35  95 
3295 


43.95 
37.95 
39,95 
33  95 


S27  95 
24.95 
23.95 
22  95 
21.95 


31,95 
£8.95 


39.95 
33,95 
35.95 
29  95 


Drpoi*  ih#rtp»n  -  cknii    Mine  u  included  tfl  50  rrnm*n 


si: 

S-40 


80,75 
40 


$11-95  pr 
S10.95  pr 


All  antennas  are  complete  with  a  Hi-Q  Balun  or  Hl-Q 
Antenna  Center  Insulator.  No  t4  antenna  wire,  cer 
amlc  Insulators,  100  nyton  antenna  support  rope  (SO 
models  only  50)  rated  lor  lull  legal  power  Antennas 
may  be  used  as  an  inverted  V  and  may  also  be  used 
by  MAftSorSWU 

Antenna  accessociea— available  with  antenna  orders 
Nylon  guy  rope  450*  test  100  feel  $4.49 

Ceramic  (Dog bone  Type]  antenna  insulators  S1-50  pr 
SO-239  coax  connectors  .55 

All  prices  are  postpaid  USA  46 
Avail  able  at  your  favorite  dealer  or  order  direct  from 


*V*ftM  Dealer  inquiries  (invited 

Gorden 
Engineering 

BOX  21305  B,  SOUTH  EUCLID,  OHIO  44121 


**$ee  List  t}t  Advertisers  on  page  i30 
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OVER  70  MAMD5HLAND-MDBILE, 
IN  STOCK     ti     RADIO 


AMATEUR 


FyH  Service  Shop  •  Spectrum  Analysts  -Antennas 
New  and  Used  Equipment  *CW-SSB-FM   Etc.  -Towers 
FCC  Study  Guides  •  Code  Tapes  -Books  *Accessories 


ICOM 


SHORTWAVE 


SCANNERS 


CLOSED 
SUNDAYS, 
HOLIDAYS 


HOURS 

WON  TUES    WED 
9  10- 6  00  PM 


THUftS,  FRI 
9  30  B  00  PM 


Specialists  in  Amateur  Radio, 
Short-Wave  Listening 
And  Contemporary 
Electronic  Gear. 


SAT.    9:30-3:00  Pffl 


iirM.'li-l- 


1009  GARFIELD  ST      OAK  PASK.  IL   60304 


"(312)848-6777 


VoCom  Power  Amplifiers 


Drive 

Level 


l5O200niw 


1.5  W 


1.5W 


15W 


2W-5W 


2W-5W 


2W-5W 


10W 


25W 


25W 


Output 
Power 


25W 


2025W 


45-50W 


80-90W 


-30W 


>50W 


>100W 


100W 


100W 


1O0W 


Mode! 
Number 


2C02^2uCmW 


2C025-2W 


2C05O-2W 


2C1 00-2/25 


2C02S-2W 


2C0S0-2W 


2C 100-2/25 


2C 100-10  25 


2C100-2/25 


2C1 00-1 0/25 


with  range-extending  products 
from  VoCom 

2S,  50,  m  TOO  Watts  Power—  Whatever  your 
present  output  level  —  from  200  mW  hand- 
held on  "battery  saver*'  mode  to  25W  mo- 
bile or  base  —  you  can  use  that  to  drive  a 
corn  pact,  12V  power  amp  from  VoCom  for 
much  more  talk-out  power  (see  chart). 
Each  model  has  a  front  panel  switch  to  let 
you  go  "barefoot"  for  short  hauls,  pfus  an 
LE.D,  indicator  to  show  the  mode  you're 
in.  Full  10  MHz  bandwidth  gives  you  vir- 
tualfy  unchanged  power  across  the  entire 
2- meter  band.  High  efficiency  design  holds 
down  generated  heat,  low  input  VSWR 
saves  battery  drain  by  your  radio's  final 
amp.  Use  the  chart  to  see  which  VoCom 
Power  Amplifier  gives  you  the  power  out 
you'd  like  from  the  power  that  you  now  have. 

Power  Pocket"  Mobile  Amplifier/ Charger 

—  Simply  plug  in  your  (com  IC-2A(T)  and 
you  have  a  25W  synthesized  mobile  rig  — 
take  it  out  again,  all  charged  and  ready, 
when  you  want  hand-held  operation.  Ac* 
cepts  any  JC-2A  version.  Delivers  25VV  RF 
output,  2i*W  audio  with  4"  speaker  to 
overcome  road  noise.  Charge  pocket 
accepts  all  loom  battery  packs,  has  inde- 
pendent charging  switch,  indicator  Mic 
preamp  makes  Power  Pocket  compatible 
with  any  mobile  microphone  and  with 
(com  speaker/mic. 

5/8  HT  Gain  Antenna  boosts  reception  while 
giving  your  hand -held  full  quieting  out  of 
spots  you" re  nearly  dead  in  with  a  rubber 
duck;  provides  excellent  improvement.  Only 
8"  telescoped,  47"  extended  Better  than 
1,5:1  VSWR.  BNC  connector. 

Spring-ioaded  1/4  wave  antenna  and  4" 
stubby  duck  also  available.  See  your  favorite 
amateur  radio  deafer. 

VoCom 

PRODUCTS  CORPORATION 

65  East  Palatine  Road 
Prospect  Heights,  IL  60070 

{312)  459-3680 

icom  and  K>2A  am  trademarks  &  icom-America  Inc 
Power  P  achat  and  VoCom  are  trad^marfcsol  VoCom 
.tffuct&Corp  *  '982  by  VoCom  Product  Corp 


PRIVATE  PATCH 

Introducing  Private  Patch.  A  giant  step 
forward  in  non-sampling  Autopatch/ 
Interconnect  technology,  capability  and 
standard  features.  Our  revolutionary 
new  techniques  of  audio  and  digital 
signal  processing  offer  several 
advantages  over  conventional  sampling/ 
scanning  type  Autopatches:  1,  The 
annoyance  of  continuous  squelch  tails 
is  totally  eliminated.  Makes 
conversation  much  more  natural  and 
enjoyable.  2.  In  addition  to  superb 
simplex  capability,  operation  through 
repeaters  is  made  possible.  3.  The  only 
connections  made  to  your  base 
transceiver  are  to  microphone  and 
speaker  jacks.  NO  INTERNAL 
CONNECTIONS  OR  MODIFICATfONS 
NECESSARY!  Use  Private  Patch  simplex 
for  local  operation,  through  a  repeater 
for  extended  range.  CW  ID  makes  your 
Autopatch  legal,  and  alerts  you  to 
incoming  calls  when  ringback  is  turned 
on.  Channel  monitor  logic  precludes 
ringback  transmission  if  channel  is  in 
prior  use.  Eliminates  accidental 
interference.  Five  digit  owner 
programmable  access  code  and 
operator/long  distance  Inhibit  switch 
assure  security  and  protect  your  phone 
bill.  Positive  control  Is  assured  by 
Private  Patch  logic  functions,  A  fully 
digital  timing  approach  eliminates  all 
Timing  adjustmenta  Three/she  minute 
timer  shuts  down  Private  Patch  if  you 
drive  out  of  range.  Resettable  with  reset 
code  for  additional  talk  time  as 
required.  Self  contained  AC  supply. 
Modular  phone  jack  and  modular  phone 
cord  provided,  All  electronics  contained 
on  one  high  quality  glass  circuit  card. 
Private  Patch  contains  42  integrated 
circuits  and  16  transistors.  Send  for 
additional  information*  Compare  our 
features,  (State  callsign  when  ordering.) 

Special  Factory  Direct 
Introductory  Price 

T  YEAR  WARRANTY 

s489 

Postage  Paid 

PHONE:  (213)  540-1053 

Auto  Connect 

RO.  BOX  4155 
TORRANCE,  CA  90510 

DEALERSHIPS  INVITED  **130 
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BARKER  &  WILLIAMSON 

VERTICAL 
ANTENNAS 


MODEL  370-31 
Slim  Line  Vertical  de- 
signed for  10T  15t  20  and 
40  meters.  All  traps  pre- 
tuned.  Overall  height  21 
feet.  Can  be  used  with  or 
without  ground  radials. 
Model  370-33  —  75  meter 
add  on  kit.  75  and  80  me- 
ter operation  optional  with 
model  370-33  add  on  kit. 
Power  rating  1  KW-2  KW 
REP 

MODEL  370-30 

Economy  model  vertical  for 
10T  15,  20  and  40  meter 
operation.  High  Q  factory 
tuned  traps.  Overall  height 
21  feet.  Can  be  used  with 
or  without  ground  radials. 
Model  370-32  —  75  meter 
add  on  kit.  75  and  80  me- 
ter operation  optional  with 
model  370-32  add  on  kit. 
Power  rating  1  KW-2  KW 
PEP. 

MODEL  370-34 

Radial  Kit.  Radial  Kit  for 
Models  370-30  and  370- 
31    Vertical  antennas.  All 

necessary  wire  and  hard- 
ware for  two  ground  plane 
radials.  Write  for  more  de- 
tails and  other  antenna 
products. 


B'W 


Barker  &  Williamson.  Inc 
10  Canal  St.. 
Bristol.  Pa   19007 
215-788*5581 


RTTY  -  50 

Basic  Terminal  Unit 


•  60  mA  Loop  Keying 

•  PLL  Demod  wJ2  pole  filter 

•  AFSK  Generator 


$79 


00 


RTTY  -  100 

Expanded  Version  of  the  Popular 

RTTY  -  50 


Call  or  write  (or  FREE  catalog  with  0¥er 
65  P.C.  Boards  4  Ktts. 


•AFSK 

•  650H70 

•  TTL  A  RS232 

•  60  mA  LOOP 

•  LOOP  Supply 

•  Auto  Stan 


•  4  Pole  Filters 

•  AGC  (SOdb) 

$1 8900 


COMMUNICATIONS  DESIGN  INC 

1105  Lehf  St    —  West  Memphis,  Arkansas  72301 

(501)  735-4568 


Surge  protection  plus  master 
control  for  all  your  equipment 


B  i 

■  n  I 

V"l 


At  $79.95,  new 
Alpha  Delta  M  ACC 
is  very  low  cost 
"insurance"  on  your 
total  investment 

Modern  solid-state  circuitry  is 
even  more  vulnerable  to  that  old 
bugaboo,  lightning.  Strikes  miles 
away  can  cause  damage.  So  can 
transient  currents  from  such 
common  things  as  electric  motors 
and  fluorescent  lights. 

But  Alpha  Delta  Master  AC 
Control  Consoles  3-stage 
automatic  restorable  circuitry 
clips  off  the  power  surges  and 
spikes  to  provide  clean  AC  power. 
Its  resettable  circuit  breaker  adds 
further  protection. 

MACC  gives  you  control  conve- 
nience, too.  It  provides  8  plug-in 
,hLT  ground  outlets  for  your 
components— including  one  'hot'1 
for  a  continuously  powered  appli- 


cation such  as  your  clock.  Seven 
"on /off"  rocker  switches  let  you 
control  individual  components. 
And  you  can  turn  your  entire 
system  on  or  off  with  a  single 
master  rocker  switch. 

All  switches  light  up  when  "on" 
to  confirm  system  condition. 

MACC  is  tested  to  IEEE  pulse  stan- 
dards and  rated  at  15A.  125VAC. 
60  Hz,  "1875  watts  continuous- 
duty  total  for  console.  See  label 
for  surge  protection  limitations. 

Get  MACC  protection.  Whatever 
the  price,  it  can  be  the  most 
important  buy  you  make. 

ALPHA  DELTA  Model  MACC  Master  AC 
Control  Console  $79.95  (U.S.) 


193 


UcnterC'l"] 


*m> 


vtsa 


At  your  Alpha  Delta  dealer.  Or  in  U.S.,  order  direct,  adding 
$4  for  postage/handling  to  check  or  money  order.  (Ask 
for  quotes  on  overseas  postage  and  240VAC  MACC-E  with 
VDE-approved  sockets.)  MasterCard  and  VISA  accepted, 
Ohio  residents  add  Sales  Tax.  Sorry,  no  C.O-D.'s 


jyipfl  ft  jyrj  Jf\  COMMUNICATIONS 

P.O.  Box  571,  Centervilfe,  Ohio  45459  •  {513}  435-4772 


S*e  ust  at  Atfvetttsefs  on  &*ge  130 
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THE  NORTHEAST'S  LARGEST  FULL  LINE  AMATEUR  DEALER 


Mm!® 


w   ■ 


;l        i 


KENWOOD  TS830S 


ten-tec  omni 


COLLINS  KWM-380 


AEA  MM-2 


*v  » 


ICOM  IC-720 


YAESU  FT707 


ROBOT  800 


DRAKE  TR7-DR7 


ORDER  TOLL  FREE  1  -800-448-9338 

FEATURING:  Kenwood,  Yaasu,  Icom,  Drake,  Ten-Tec,  Cubic,  Dentron,  Alpha,  Robot,  AEAt  Telrex,  Astron, 
Avanti,  Belden,  CESt  Daiwa,  J.W.  Miller,  Panasonic,  B&W,  Mirage,  Vibroplex,  Bencher,  Info-Tech, 
Universal  Towers,  CaNbook,  ARRLt  Astatic,  Shure,  Tempo,  VoCom,  KLMf  Hy-Gain,  Larsen,  Cushcraft, 
Hustler,  Mini-Products,  Bird,  CDE,  Rohn,  Alliance,  MFJ,  Bearcat,  Telex,  Nyet  Palomar  Eng.+  Kantronics, 
Hayden,  Ameco,  Collins.  Saxton 

We  provide  factory  authorized  warranty  service  for  most  major  lines  of  equipment,  and  after-warranty 
service  on  all  other  brands,  Write  or  call  for  a  quote.  You  Won't  Be  Disappointed, 
We  are  just  a  few  minutes  off  the  NYS  Thruway  (I-90)  Exit  32 


FiTk^Llii     n*.y*l 


ONEIDA  COUNTY  AIRPORT  TERMINAL  BUILDING 
ORISKANY    NEW  YORK  13424 

ny  R#s  c*iinisi  nb-Qiaa  ^397 
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Ifl/f  f  film        "  Hy-Gain  broadband  V€ 

yy  ^#  *  "  antennas  load  the  new  auto-tune 

ctoto   rin«     r^nnira   minimal   cnarp  and    nr 
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vertical 
solid 
state  rigs,  require  minimal  space  and  provide 
low  angle  radiation  without  the  expense 
or  the  problems  of  support  structures. 

18AVT/WBS  [80-10  meters)  The  moat  successful  vertical  antenna 
of  all  and  for  good  reasons.  Broadband  performance  cowers  the 
40,  20.  15  and  10  meter  bands  in  their  entirety  Automatic  5  band 
switching  isaccompiished  by  mechanically  superior,  highly  efficient 
factory  tuned  Hy-O  traps  with  large  coils  for  consistent  perform- 
ance  at  2:1  or  lower  VSWR  on  40-10  meter  band  edges,  band- 
width on  80  meters  is  approximately  40  kHz  with  VSWR  below  2:1 . 
A  factory  tuned  matching  network  for  50  ohms  impedance  is  dc 
grounded  for  lightning  protection  and  reduced  precipitation  static 
The  mechanical  integrity  of  this  antenna  is  so  stable  that  perform- 
ance does  not  change  with  the  weather  The  18AVT  wilhstands 
winds  to  80  mph  (128  km/h)  without  fluying  All  stainless  steel 
hardware  is  included. 

14AVQ/WBS  (40-10  meters)  Offers  very  similar  construction  and 
the  same  excellent  broadband  performance  as  18AVT  over  the 
entire  40,  20,  15  and  10  meter  bands;  automatic  band  switching 
with  mechanically  superior  large-coil  Hy-Q  traps  and  very  low 
angle  radiation  pattern  The  smaller,  low  visibility  size  also  makes 
the  14AVO  very  suitable  lor  roof  mounting  The  optional  14RMQ 
roof  mounting  kit  includes  base  plate,  mast  and  radial/guy  wires. 
All  antenna  hardware  is  stainless  steel 

18  HTS  (80- fQ  meters  160  meters  with  optional  loading  coil)  The 
superb  reliability  of  the  18  HTS  is  manifest  in  installations  now 
over  20  years  old.  And,  with  the  improvements  we  made  over  the 
years,  the  18HTS  is  now  better  than  ever  Automatic  band  selec- 
tion is  achieved  through  a  uniaue  stub  decoupling  system  which 
effectively  Isolates  various  sections  of  the  antenna  so  that  an 
electrical  %  wavelength  (or  odd  multrple  %  wavelength}  exists  on 
all  bands,  For  example,  outstanding  broadband  performance  on 
20-  15  and  10  meters  Is  achieved  with  an  extended  %  wave  cofli- 
near  On  SO  meters  bandwidth  is  approximately  250  kHz  at  2:1 
VSWR.  Withthe  optional  base  loading  coil  exceptional  performance 
is  also  provided  at  160  meters,  The  galvanized  tower  requires  no 
guying  and  withstands  winds  to  100  mph  (160  km/h)  A  special 
hinged  base  allows  complete  assembly  at  ground  level  and  permits 
easy  raising  and  lowering  Includes  stainless  steel  hardware 
W A  R C  kit  s  to  be  a va  liable 

Other  Hy-Gain  vertical  multiband  antennas  are  available  though 
not  shown  here  The  1 2A VOS  (20.  15.10  meter}  is  similar  to  1 8AVT 
above  but  with  VSWR  of  1  5:1  or  less  on  ail  bands.  The  18VS  (80~ 
10  meterj  comes  with  a  base  loading  coil  and  may  be  installed  on  a 
short  mast  driven  into  the  ground.  All  include  stainless  steel 
hardware. 
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PHASE  FOR  GAIN 

Any  two  identical  Hy-Gain  verticals  can  be  phased  for 
excellent  gain  and  directivity.  A  great  system  for  beam 
performance  on  40.  SO  and  1 60  meters  or  for  10.  1 5  and 
20  meters  where  space  is  limited.  Send  for  our  free 
technical  report  "Phased  Verticals 


Hy-Gain  Verticals  that  work  the  world 
at  better  Amateur  Dealers. 
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TELEX  COMMUNICATIONS.  INC 


960Q  Akfrch  Ave  So  .  iVinneapqfe  MN  55*20  U  S  A 
Eircpr  Le  Boneo*T*-Office  711  Centra  Attares  Pans-Mcrd  33153  Le  Banc-Mesnl. 


See  List  Of  Advert t&9ts  on  page  1 30 
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Steven  W  Sher  K1WQN 
488  Marshall  51. 
Paxton  MA  076 f 2 


Dial-A-Frequency 

Let  your  fingers  do  the  walking  with  this  remote  control. 

All  you  need  is  a  spare  telephone. 


Have  you  ever  had  a 
need  to  remote  con- 
trot  a  multi-channel  radio 
over  a  distance  but  didn't 
want  to  run  a  multi-conduc- 
tor cable?  I  have  a  Heath- 
kit®  HW-202  two-meter 
radio  that  is  located  in  my 
shop  which  is  in  a  barn 
about   150    feet   from    the 


house.  I  wanted  to  be  able 
to  use  the  radio  in  both  the 
barn  and  the  house  without 
moving  it.  One  solution  to 
this  problem  is  described 
here. 

The  system  I  developed 
allows  me  to  dial  up  any 
one  of  four  channels  in  my 
two-meter    radio     This    is 


done  using  a  standard  dial 
telephone  with  a  minor 
modification  for  push-to- 
talk  operation  The  tele- 
phone is  connected  to  a 
controller  via  a  single  pair 
of  wires  that  can  be  several 
hundred  feet  long.  Several 
phones  may  be  connected 
to  the  line,  although  only 


Photo  A.  Overall  view  of  the  remote  two-meter  dial-up  system,  The  telephone  can  be 
located  several  hundred  feet  away  from  the  radio  and  its  controller. 
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one  may  be  used  at  a  time. 
Of  course,  the  telephone 
may  be  moved  about  by  us- 
ing 


I'll  review  a  little  of  tele- 
phone basics,  go  into  the 
development  of  the  system, 
talk  about  construction  de- 
tails and  adjustments,  and 
offer  some  afterthoughts 
that  you  may  want  to  in- 
clude in  your  version  Suc- 
cessful duplication  of  the 
ideas  presented  depends  on 
how  resourceful  you  are,  as 
some  of  the  relays  and 
transformers  may  be  diffi- 
cult to  find. 

Basic  Terminology 

We  all  use  the  telephone 
every  day.  It  seems  to  be  a 
simple  enough  device,  and 
on  close  inspection,  it  is 
Fig.  1  shows  the  basic  cir- 
cuit from  the  telephone  to 
the  central  office.  The  two 
wires  that  connect  these 
two  locations  are  a  twisted, 
balanced  pair  with  a  typical 
characteristic  impedance 
of  600  Ohms,  Longitudinal 
balance  describes  how 
closely  each  conductor 
matches  the  other  along  the 


route.  This  becomes  in- 
creasingly important  the 
longer  the  circuit  becomes. 
The  better  the  longitudinal 
balance,  the  less  interfer- 
ence occurs  from  outside 
sources  such  as  other  tele- 
phone circuits  in  the  same 
cable  and  parallel  power 
conductors. 

The  telephone  set  shown 
in  Fig.  1  is  a  simplified  cir- 
cuit. An  actual  type-500 
phone  as  shown  in  Photo  C 
has  additional  circuits  to 
match  the  impedance  of 
the  set  to  the  line  and  has 
additional  contacts  on  the 
dial  and  the  switch  hook  to 
short  out  the  earphone 
when  dialing  or  when  the  re- 
ceiver is  on  hook.  This 
eliminates  annoying  pops  in 
the  earphone. 

Direct  current  continuity 
is  a  requirement  of  the  cir- 
cuit for  signaling  and  to 
provide  a  dc  bias  current 
for  the  carbon  microphone 
in  the  telephone.  When  you 
lift  the  telephone  "off 
hook/'  the  dc  circuit  is 
completed  with  current 
flowing  through  the  micro- 
phone. When  you  turn  the 
dial  clockwise  to  the  stopr  a 
spring  is  wound  up  in  the 
dial  When  the  dial  is  re- 
leased, the  spring  returns 
the  dial  and  a  set  of  con- 
tacts opens  and  closes  once 
for  each  digit  dialed  at  a 
rate  of  10  pulses  per  sec- 
ond Many  modern  central 
offices  can  respond  to  20 
pulses  per  second,  so  some 
phones  are  so  equipped,  A 
tone-dial  phone  still  re- 
quires a  dc  continuous  cir- 
cuit to  tell  the  central  of- 
fice when  it  is  off  hook  and 
to  have  dc  bias  for  the  car- 
bon microphone  and  tone 
generating  circuits. 

At  the  central  end  of  the 
circuit  note  the  one-to-one 

ratio  transformer  with  a 
split  winding  on  one  side. 
This  transformer  allows  the 
insertion  of  dc  current  and 
the  picking  off  of  the  con- 
trol signals  while  maintain- 
ing the  circuit  balance  to 
ground.  At  the  same  time, 
voice  and  tone  signaling  (if 
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Fig.  2.  Schematic  diagram  of  the  dial-up  two-meter  remote  controller. 


applicable)  are  coupled 
through  to  the  other  side  of 
the  transformer.  The  capac- 
itor shunting  the  power  sup- 
ply and  relay  coil  on  the 
line  side  of  the  transformer 
bypasses  audio  frequen- 
cies. 

The  circuit  shown  in  Fig. 
1  is  the  basis  of  my  two-me- 
ter dial-up  remote  control- 
ler. I  won't  go  further  into 


the  operation  of  the  central 
office,  but  if  anyone  is  in- 
terested in  further  study  in 
this  area,  Basic  Telephone 
Switching  Systems  by  David 
Talley  (Hayden  Book  Com- 
pany, New  York  NY)  makes 
good  reading. 

Development  of  the  Dial- 
Up  Remote 

There  are  three  control 


functions  that  must  be  pro- 
vided in  the  two-meter  dial- 
up  system:  the  off-hook 
condition,  dial  pulses,  and 
push-to- talk  function. 
These  three  functions  are 
provided  by  relays  K1,  K2, 
and  K3,  respectively,  in  Fig, 
2,  The  telephone  set  itself 
must  be  modified  to  pro- 
vide push-to-talk  operation. 
More  about  this  later. 
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Photo  B.  The  controller  with  power  supply  at  the  rear;  stepping  relay  at  the  left,  Kl,  K2,  and 
K3  in  the  middle,  and  the  audio  transformers  next  to  the  terminal  strip  on  the  right 


When  the  telephone  re- 
ceiver is  lifted  off  hook,  the 
dc  circuit  is  completed 
from  the  35-volt  source  to 
K2  and  to  the  series  combi- 
nation of  the  12-volt  zener 
diode  and  K3-  Contacts  on 
K2  apply  35  volts  to  Kl  and 
charge  CI  through  R1  R1  is 
necessary  to  prevent  con- 
tact arcing  on  K2.  Now  that 
K1  is  picked  up,  the  48-volt 
source  is  removed  from  the 
reset  coil  on  the  stepping 
relay  and  applied  to  con- 
tacts on  K2  which  are  con- 
nected to  the  stepping  coiL 
A  separate  4B-volt  source 
was  necessary  because  of 
the  particular  stepping  re- 
lay  that  I  had  available. 


What  happens  now  if  the 
dc  loop  to  the  telephone  set 
is  broken  for  a  fraction  of  a 
second  by  dialing  a  "1 "?  Re- 
lay K2  drops  out  for  a  brief 
period  and  picks  up  again 
when  the  dc  loop  is  again 
completed  This  removes 
the  35-volt  source  from  K1 
briefly*  but  the  charge  on 
C1  holds  K1  closed  through 
the  diode.  The  48-volt  sup- 
ply  is  therefore  maintained 
to  the  contacts  on  K2  which 
close  for  the  brief  time  that 
K2  drops  out  This  applies  a 
single  pulse  of  48  volts  to 
the  stepping  coil,  advanc- 
ing the  switches  one  step  to 
position  two. 

If  you  were  to  hang  up  at 
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Fig.  3,  Telephone  set  modification  tor  push-to-talk  opera- 
tion. 
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this  time,  relay  K2  would 
immediately  drop  out.  Re- 
lay K1  would  remain  ener- 
gized for  about  one-half 
second  because  of  the 
charge  on  CI.  When  Kl  fi- 
nally drops  out,  the  48-volt 
supply  is  applied  to  the  re- 
set coil.  Because  the  switch- 
es are  not  in  position  one, 
the  reset  contacts  on  the 
stepping  relay  are  closed 
The  reset  coil  will  therefore 
reset  the  switches  to  posi- 
tion one,  at  which  point  the 
reset  contacts  on  the  step- 
ping relay  again  would  be 
open. 

If  we  now  lift  the  receiver 
and  dial,  for  example,  a 
three,  the  switches  will  ad- 
vance to  position  four  and 
stay  there  until  we  hang  up 
again.  Note  that  the  step- 
ping and  reset  coils  never 
have  voltage  applied  for 
any  length  of  time.  They 
usually  are  rated  for  in- 
termittent duty  only.  Note 
also  that  dialing  12  or  21 
has  the  same  effect  as  dial- 
ing a  three. 


Fig.  3  shows  the  modifi- 
cation for  push-to-tak 
operation.  The  parallel 
combination  of  the  push- 
button, resistor,  and  capaci- 
tor is  inserted  in  series  with 
the  carbon  microphone  or 
at  any  point  in  the  current 
loop,  such  as  the  line  com- 
ing into  the  telephone. 
When  the  push-to-talk  but 
ton  in  the  handset  is 
pressed,  the  560-Ohm  resis- 
tor is  shorted,  resulting  in  a 
higher  voltage  across  K2 
and  the  series  combination 
of  K3  and  the  zener  diode. 
A  zener  diode  was  used  in 
series  with  K3  rather  than  a 
resistor  so  all  of  the  voltage 
difference  brought  about 
by  pushing  the  push-to-talk 
button  would  appear  across 
the  relay  The  capacitor 
shunts  the  resistor  for  voice 
frequencies. 

Relay  K3  must  be 
selected  carefully.  It  must 
have  a  drop-out  voltage  not 
much  less  than  its  pick-up 
voltage  The  unit  I  used  has 
a  12-volt  coil  and  is  a  plug- 
in  type  from  an  old  IBM 
keypunch  machine.  Most 
1 2-volt  relays  will  pick  up  at 
about  10  volts  but  many 
will  not  drop  out  once 
picked  up  until  the  voltage 
is  less  than  three  or  four 
volts.  The  variable  resistor 
in  the  power  supply  (Fig,  5) 
is  adjusted  for  proper  push- 
to-talk  operation.  You  may 
want  to  experiment  with 
electronic  circuits  to  sense 
the  push-to-talk  voltage 
change  and  which  would,  in 
turn,  drive  the  push-to-talk 
relay.  Another  alternative 
would  be  to  run  a  separate 
pair  of  wires  for  the  puslvto- 
talk  button. 

The  push-to-talk  relay, 
K3,  grounds  the  push-to- 
talk  line  to  the  radio  and 
switches  the  600-Ohm  au- 
dio from  the  split-winding 
transformer,  T1,  between 
the  radio  microphone  input 
and  speaker  output  Imped- 
ance matching  is  required 
on  both  of  these  circuits.  I 
used  some  small,  120-to-12- 
volt    (10:1    ratio)    filament 
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Fig.  4.  Channel-change  circuit  located  in  the  radio. 


transformers  from  my  junk 
box. 

The  stepping  relay  that  I 
used  has  three  switch  sec- 
tions. It  is  a  C.  P.  Clare 
model  A321033  that  was 
salvaged  from  an  electrical 
circuit  recloser.  One  sec- 
tion is  used  to  connect  the 
telephone  circuit  to  the  ra- 
dio. This  allows  me  to  dial 
up  other  devices  on  other 
positions  of  the  stepping  re- 
lay, such  as  a  weather  re- 
ceiver. The  second  section 
turns  on  the  power  to  the 
two-meter  transceiver  The 
third  section  changes  chan- 
nels in  the  radio.  Stepping 
relays  are  available  from 
time  to  time  from  surplus 
outlets  such  as  Fair  Radio 
Sales,  1016  East  Eureka 
Street,  PO  Box  1105,  Lima 
OH  45802. 

Fig.  4  shows  the  channel- 
change  circuit.  Two  minia- 
ture relays  are  used  to  se- 
lect the  appropriate  crys- 
tals in  the  Heath  HW-202. 
The  resistors  in  series  with 
the  relays  are  necessary 
because  the  relays  I  had 
available  have  3-voIt  coils. 
Note  that  when  the  step- 
ping relay  is  in  position 
three,  neither  relay  is  ener- 
gized, When  in  position 
four,  K6  is  picked  up,  when 
in  position  five,  K5  is  picked 
up,  and  when  in  position  sixr 
both  relays  are  picked  up. 

In  each  case,  a  different 
pair  of  crystal  switching  di- 
odes is  grounded.  I  discon- 
nected   the    radio    switch 


grounds  from  the  chassis 
ground  and  reconnected 
them  to  be  grounded  when 
neither  relay  is  energized, 
position  three.  This  allows 
me  to  select  with  the  radio 
switches  which  channel  will 
be  selected  when  dialing  a 
two.  It  also  allows  the  radio 
channel  switches  to  func- 
tion normally  when  not 
connected  to  the  controller 
or  when  the  controller  is 
switched  off.  The  other 
three    positions    are    con- 


nected to  the  crystals  of  the 
most  commonly  used  chan- 
nels. 

The  power  supply.  Fig.  5, 
is  straightforward  A  small 
amount  of  6.3-volt  ac  pow- 
er is  required  for  the  chan- 
nel-changing circuit.  The 
36-volt  secondary  on  the 
transformer  gives  about  48 
to  50  volts  dc  for  the  step- 
ping relay.  It  must  be  capa- 
ble of  supplying  the  inter- 
mittent current  require- 
ments of  the  stepping  relay, 
aboutl  Ampere  in  my  case. 

Dropping  resistors  are 
used  to  supply  a  lower  volt- 


age for  operation  of  K1,  K2, 
and  K3.  This  voltage  should 
be  relatively  hum  free  as  it 
is  also  used  to  bias  the  car- 
bon microphone.  The  drop- 
ping resistor  is  made  vari- 
able to  allow  setting  the 
push- to- talk  operating 
point.  Positive  grounds  are 
used  as  this  is  telephone 
system  convention  but  it 
certainly  isn't  necessary  If 
negative  grounds  are  de- 
sired, it  is  only  necessary  to 
reverse  the  polarity  of  CI, 
the  diodes  associated  with 
K1  and  K3,  and,  of  course, 
the   power   supply  capaci- 


Photo  C   Modified  telephone  set  Note  the  push-to^talk  button  in  the  handset  and  the 
resistor-capacitor  combination  mounted  on  the  added  terminal  strip. 
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Photo  D.  Channel-change  relay  circuit  board.  The  ungrounded  side  of  the  circuit  pokes 

through  the  plastic  fitter  where  the  burst  encoder  push-buttons  would  be  located. 


tors  and  diodes  Power  suf> 
ply  requirements  for  other 
versions  will  probably  be 
different  depending  on 
what  relays  the  junk  box 
and  local  surplus  outlet 
may  yield.  Switch  S1  turns 
on  the  power  to  the  radio 
when  switching  the  control- 
ler off  so  that  the  radio  can 
be  used  in  a  normal  fashion. 

Construction 

As  can  be  seen  by  the 
photos,  I  mounted  alt  com- 
ponents on  a  piece  of 
wood.  While  this  method  of 
construction  is  simple  and 
effective,  it  is  not  terribly 
attractive.  I  plan  to  recon- 
struct the  unit  in  a  3"  x 
10"X17"  chassis  mounted 
on  a  V/i  "X19"  relay  rack 
panel.  Layout  is  not  critical. 

Modification  of  the  tele- 
phone consists  of  removing 
the  bells  to  make  room  for 
a  terminal  strip  on  which  to 
mount  the  added  resistor 
and  capacitor.  See  Photo  C. 
The  handset  must  be 
changed  to  a  push-to-talk 
type  {available  from  Cray- 


bar  Supply,  345  Harrison 
Avenue,  Boston  MA  02118, 
and  from  Fair  Radio  Sales, 

previously  mentioned).  The 
res  istor-capaci  tor-switch 
combination  can  be  in- 
serted anywhere  in  the  dc 
current  loop. 

The  channel -change 
relay  circuit  board  (Photo 
DJ  was  etched  using  a  Radio 
Shack  etch  resist  pen  and 
etchant  The  board  is  sim- 
ple enough  that  no  fancy 
techniques  are  required. 
Foil  layout  will  vary  de- 
pending on  your  radio  and 
the  relays  you  can  find.  The 
ungrounded  side  of  the 
channel -change  circuit 
clips  to  the  wire  poking 
through  the  plastic  filler 
where  the  burst  encoder 
would  go.  This  can  be  seen 
in  Photo  A. 

Cables  between  the  con- 
troller and  the  radio  should 
be  only  a  few  feet  long  be- 
cause of  the  high-imped- 
ance microphone  circuit. 
Run  a  separate  return  lead 
for  the  channel-change  cir- 
cuit. Otherwise,  the  return 


current  will  flow  on  the  mi- 
crophone cable  sheath  re- 
sulting in  transmitted  hum. 
The  12-volt  dc  leads 
should  be  fairly  heavy  to 
carry  the  2,5  Amperes  or  so 
required  on  transmit.  The 
push-to-talk  lead  goes  into 
the  microphone  connector 
with  the  microphone  cable. 
Make  the  speaker  connec- 
tion to  the  remote  speaker 
outlet  and  throw  the  speak- 
er switch  on  the  radio. 

The  connection  between 
the  telephone  and  the  con- 
troller is  a  single  pair  of 
telephone  wires,   typically 

number  19,  I  use  about  150 
feet  of  ordinary  telephone 
wire,  but  distances  up  to 
one-half  mile  or  possibly 
more  should  work.  The  lim- 
iting factor  will  probably  be 
getting  the  push-to-talk  re- 
lay to  operate  properly  due 
to  additional  resistance  of 
the  phone  line. 

Adjustments  and  Operation 

The  first  adjustment  is  to 
set  the  variable  resistor  in 
the  35-volt  portion  of  the 


power  supply.  Start  by  set- 
ting it  for  maximum  resis- 
tance. Then  with  the  push- 
to-talk  button  on  the  tele- 
phone pressed,  decrease 
the  resistance  until  K3  picks 
up.  Note  the  position  of  the 
resistor  shaft  Releasing  the 
button  should  cause  the  re- 
lay to  drop  out.  If  it  doesn't, 
the  push-to-talk  relay 
you've  selected  must  be  re- 
placed with  a  different  type 
with  a  higher  drop-out 
voltage,  Assuming  your  re- 
lay did  drop  out,  continue 
decreasing  the  resistance 
while  pressing  and  releasing 
the  button.  Note  the  point 
where  the  relay  will  no 
longer  drop  out.  Set  the 
variable  resistor  midway 
between  this  point  and  the 
point  where  the  relay  first 
picked  up. 

Setting  the  transmit  level 
can  be  done  several  ways. 
The  ideal  way  would  be  to 

use  a  deviation  meter.  Bar- 
ring that,  connect  a  VTVM 
set  for  ac  to  the  micro- 
phone connector  terminals 
at  the  radio.  Note  the  level 
range  for  normal  speech 
while  using  the  radio's  mi- 
crophone. Now  disconnect 
the  microphone  and  con- 
nect the  controller.  Adjust 
the  transmit  level  on  the 
controller  for  a  similar 
range  while  speaking  nor- 
mally into  the  telephone 
microphone.  A  third  possi- 
bility would  be  to  use  on- 
t he-air  reports. 

Once  you've  gotten  ev- 
erything working,  operation 
is  very  simple  Lift  the 
telephone  receiver  and  dial 
a  two  for  the  channel  se- 
lected on  the  radio  switch- 
es, a  three,  a  four,  or  a  five 
for  the  specific  channels 
you've  chosen.  You'll  need 
to  set  the  volume  for  a  com- 
fortable level  in  the  tele- 
phone receiver.  By  switch- 
ing the  power  supply  to  the 
off  position,  reconnecting 
the  microphone,  and 
switching  back  to  the  in- 
ternal  speaker,  the  radio  is 
restored  to  normal  opera- 
tion including  the  channel 
selector  switches. 
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Dyr>am;cRam  e/f15p52 
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2114-L-3  300NS4K  $2.45  ea. 
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Stocn  No.  47632     Any  Quantity! 
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Afterthoughts 

ff  you  don't  mind  running 
extra  conductors  between 
the  controller  and  the  ra- 
dio, it  would  be  simpler  to 
run  separate  conductors  for 
each  channel  rather  than  to 
use  the  relay  switching 
scheme.  The  b  3-volt  wind- 
ing wouldn't  be  required  on 
the  power  transformer  and 
there  would  be  no  concern 
about  transmitting  hum 
from  the  channel-change 
circuit  Also,  more  channels 
coutd  be  dialed. 

Some  stepping  relays 
available  from  surplus  out- 
lets have  more  than  20  posi- 
tions. All  positions  could  be 
used  by  dialing  digits  that 
add  up  to  the  desired  posi- 
tion minus  one.  For  in- 
stance, to  step  to  position 
19  you  would  dial  "99", 
"80 ".  or  "08 ". 

The  output  of  a  dial-tone 
generator  could  be  con- 
nected to  position  one  of 
section  one  of  the  stepping 
relay. 


You   might  leave  power 

connected  to  the  radio  at 
all  times  and  have  a  tone- 
dial  decoder  on  the  audio 
output  ring  a  bell  Fellow 
hams  can  then  reach  you  by 
using  their  tone-dial  pads 
without  you  having  to  mon- 
itor the  channel,  Position 
one  of  section  three  of  the 
stepping  relay  would  select 
the  appropriate  channel. 

Conclusions 

I've  described  a  system 
that  will  dial  up  channels 
remotely  in  a  two-meter  FM 
radio  using  a  standard  dial 
telephone  With  it  you  can 
place  as  many  remotes  as 
you  want  at  considerable 
distance  from  the  radio  on 
a  single  pair  of  wires,  It  has 
been  in  everyday  operation. 
I've  also  offered  some  ideas 
for  expansion  to  include 
other  services.  With  this 
system  as  a  basis,  use  your 
imagination  and  you  can 
develop  a  great  system  to 
suit  your  own  needs  ■ 


WHEN  YOU  NEED  JUST 
A  LITTLE  MORE  AUDIO 

The  MSTTVIK1*1  model  2003  audio  amplifier 
module  produces  250  mW  of  low  THD  audio. 
This  transformerless  design  has  a  low  parts 
count  and  does  not  require  a  heatsink. 

The  model  2003  features  a  dc-operated  volume 
control.   Output  level  is  selected  by  changing  a 
dc  voltage  with  an  on-board  pot,  Vemote  pot 
or  micro-computer  D/A  interface. 

^  Low-Z,  ac-coupled  output  drives  speaker  or 
headphones, 

^  Dc-type  volume  control  assures  hum-free 
operation  without  using  shielded  cable  to 
the  volume  control. 

^  No  interstage  transformers  or  heatsinks. 

^  Compatible  with  other  MSTFWK"  modules, 
such  as  the  model  2002  sound  synthesizer. 

^  One  evening  assembly  using  3.6  bv  LO 
inch  pc  board  and  instructions  supplied. 

^  Price:  $9.45 

Price  includes:  gtass-epoxy.  etched,  plated,  drilled  pc  board; 
instruction  manual;  postage  in  U.S.A.  (Ohio  residents  add 
5%  sales  tax). 

Send  $1.00  for  illustrated   F4STR4K  *  product  catalog  and 
refund  coupon. 
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a  Santec  to  get:  ■  memory  channels  which  store  standard  repeater 
offsets  for  instant  recall  ■  less  than  10  ma  drain  in  receive  to  conserve 
power  while  you're  monitoring  ■  extremely  wide  power  options  of  0.1 
W,  1.0  W  or  even  35  W  for  varying  conditions  ■  an  accurate  24  hour 
clock  for  instant  reference  ■  and  a  full  two  year  extended  service  plan 
which  no  one  else  will  match. 

When  you  set  a  Santec,  you  also  set:  ■  the  widest  frequency  range  of 
any  handheld  ■  odd  offsets  other  than  *  600  kHz  ■  variable  step  sizes 
in  bandscan  ■  a  500  ma  battery  with  charger  ■  a  full  six  digit  back* 
lighted  LCD  display  for  full  frequency  readout  plus  the  memory  channel 
number  ■  the  easiest  keyboard  entry  of  any  handheld  ■  eight  modes 
of  scan,  search,  manual  control  and  open  scan  ■  the  ability  to  change 
batteries  without  losing  memory  data  ■  easily  programmable  bandscan 
■  a  frequency  lock  switch  on  the  keyboard  ■  an  automatic  low 
battery  indicator  ■  and  much  more. 


FEATURE 


Size  (mm) 
Weight  with  Batt 
Readout 

Memory  Channels 
Memory  of  Offsets 
Memory  Backup 
Search  Mode 
Step  Size 
Battery 

Frequency  Coverage 


Power  (max) 

Priority 

Clock 

Computer  Current 

Saver 

Display 


SANTEC 

ST  144 


68  x  170*47 

600  grn 

LCD  (full  6  digits) 
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New!  Affordable  Price!   See  your  Authorized  Santec  Dealer  for  details. 

Competitors  specrfveauoro  were  obtained 
from  pubiished  specifications  sheets,  and  they 
art  subject  to  change  without  notification  to 
Santec  or  Encomm,  fcne 
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Accessories  lor  SANTEC  Handheld  Radios 

clQCkwAC  *'Om  tipper  Iftt 
Leather  Case  (ST-LC) 
Base  Charger  &  Power  Supply   ST  SBC 
demote  Speaker  mS  50S 
Mobile  Charger    ST MC 
Speaker  Mfcrophone   SM  J} 
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19B2,  Encomm!  Inc 
9000  Avenue  G>  Suite  flOO  Piano.  Jcnah  J  507  4 
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Re  pa  try  Parts  i  Servtce  Available    F?1 
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Encomm,  Iik. 
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Please  send  me  mofe  rnfonrotion  about 
PTncST-144-^P 

□  Authorized  Santec  Dealers 


NAME 


CALL 


ADDRESS 


CITY  STATE      ZIP 

YOU  MAV  SEND  A  DUPLICATE  OF  THIS  FORM, 


A.  8.  Rets  K9Xt 

21  N.  Caroline  Street 
Crystal  Lake  1L  60014 


Improving  God's  IDer 

Put  more  flexibility  in  the  K20AW  circuit  — 
and  save  the  advantages  of  the  original. 


I  have  been  a  fan  of  Peter 
Stark's  K20AW  IDer  ever 
since  the  original  design 
first  graced  these  pages 
back  in  1973.  The  simplicity 


of  programming  the  thing, 
the  low  parts  count  require* 
ment,  and  the  lack  of  those 
hated  Kernaugh  maps 
made  this,  for  me,  the  ideal 


IDer  circuit.  In  the  years 
since  its  first  appearance,  I 
have  built  maybe  half  a 
dozen  of  these  circuits  for 

my  various   repeaters   and 


those    of    a    few    of    my 
friends.1 

With  the  advent  of  the 
FCC's  decision  to  drop  "R" 
calls  for  repeaters,  regular 
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Fig.  1.  K20AW  ID  circuit  update  as  it  appeared  in  73  in  )unef  1979. 
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amateur  callsigns,  followed 
by  "RPT"  or  "/R",  have  gen- 
erally necessitated  more 
character  space  than  the 
old  K20AW  circuit  could 
provide  So,  a  couple  of 
years  ago,  Peter  obliged  the 
troops  with  an  update  of 
that  original  design  which 
doubled,  from  32  to  64 
characters,  the  amount  of 
information  available  for 
use  in  the  IDer.2 

However,  though  a  lot  of 
us  need  more  than  32  char- 
acters for  our  ID,  we  don't 
always  need  all  64  of  'em, 
particularly  those  of  us  who 
believe  that  a  repeater  ID 
should  say  its  legal  piece 
and  shut  up,  So,  for  those 
who  wish  to  keep  the  ID 
process  from  continuing 
long  after  the  CW  is  gone 
and  to  save  a  lot  of  diodes 
for  the  blank  line,  I  hereby 
propose  the  "K20AW  IDer 
Update    Update"   As   you 


will  see,  the  improvements 

cover  a  lot  more  than  what 
I've  talked  about  so  far. 

Fig,  1  is  the  K20AW  ID 
circuit  update  as  it  ap- 
peared in  the  ]uner1979,  73. 
Peter  added  just  3  ICs,  a 
7473  (IC4B),  and  two  741 54s 
(1C5B  and  IC6B)  to  accom- 
plish the  doubling  of  capac- 
ity. I  changed  the  "ID  hold" 
half  of  the  original  7473 
IC4B  to  a  74C76  (C?  Yeah. 
Read  on  J,  now  called  Z11  A, 
and  added  one  more  IC,  ZS, 
a  74C02  quad  NOR  gate.  A 
4001  would  work  just  as 
well  To  top  things  off,  IC1A 
and  ICIB,  which  comprised 
the  clock  oscillator  in  the 
original  K20AW  circuit  and 
its  update,  were  scrubbed 
in  favor  of  one  half  of  an 
NE556  timer  chip,  running 
in  the  astable  mode,  with 
the  other  half  being  used 
for  the  ID  audio  oscillator 
More  on  this  later 


Fig,  2  shows  how  the  two 
IC  changes  were  imple- 
mented in  the  circuit.  At  the 
point  in  the  ID  where  a  stop 
bit  is  desired,  two  diodes 
are  run  to  the  appropriate 
pin  on  the  74C154  matrix, 
with  one  diode  further  con- 
nected to  the  dot  line  and 
the  other  attached  to  the 
blank  line.  The  inputs  of 
one  gate  of  the  74C02 
(Z8B)  are  connected  to  the 
dot  and  blank  lines.  This 
gate  actually  functions  as  a 
negative  logic  AND  gate. 
When  this  aforementioned 
stop  pin  pulls  both  lines  low 
together,  the  output  of  Z8B 
goes  high. 

This  output  is  sent  to  two 
places,  the  "zero  set"  pins 
of  Z3,  which  heretofore 
were  grounded,  and  an  in- 
verter made  from  Z8A. 
Bringing  the  zero  set  pins 
on  Z3  high  sets  all  of  its 
BCD  outputs  low.  Ground- 


ing them  allows  the  IC  to 
operate  normally. 

The  output  of  inverter 
Z8A  feeds  the  "set"  input  on 
one  half  of  the  74C76.  Z1 1  A 
momentary  Jgw  on  this  pin 
drives  the  Q"  output  (also 
known  as  the  ID  hold  line) 
lowr  halting  the  ID  process 
in  its  tracks. 

Z7A,  half  of  the  NE556, 
replaced  IC1A  and  IC1B  in 
the  old  circuit  because  the 
556  is  a  much  more  reliable 
circuit,  in  my  experience, 
The  other  half  of  the  556  is 
used  in  the  astable  mode  as 
the  ID  tone  generator. 

IC1A  and  IC1B  are  not 
wasted,  however  IC1Br  now 
/I  B,  is  used  to  replace  Q1< 
a  2N706  from  the  origi- 
nal ID  circuit  It  is  con- 
nected as  an  inverter  be- 
tween the  start  line  and  the 
clear  input  of  the  74C76, 
I  CI  A,  now  Z1  A,  is  also  used 
as    an    inverter,    the    input 
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HtC  INOHWi   ASCrl?   HO  OLV      A   PIPS 
170  K     071    WM    ICL  1^3  J 

THIS  IS  THE  REVIEW  WINDOW  |f  LETS  VOU 
LOO«  BACK  Af  HISTORICAL  T£Xt  WHICH  HAS 
SCROLLFn       Of*       TMl       SCflEE\  'HE       REVIEW 

WINDOW  IS  SEVEN  tIKfcS  LONG 


THIS     IS     THE     S**OffT  DIALOGUE  WINDOW        IT 

IS       USED        FQR        TEXT  THAT        IS  CUFfME*fTL> 

BEING        TRANSMITTED  IT        IS  NINE        LINES 
LONG 


TERMINAL!  is  a  hardware  3  ire 

system  ttiat  converts  your  person  a  I  com- 
puter into  a  stare  of  the  a         mm 

irifnrnn.rii    Termifrall  features  sirnpjg 
connections  ir  go;  •■  and  radio 

plus  sophisi  'twarr 

Simplicity 

TERMINAL!    was    designed    from    The 
qui        o  be  eas§£  ro  conr  your 

and  easy  to  use'.  Plug  ifito  your  receiver 
headphone  3nd  copy  Morse  Code 

radioteleiype  (RTTY)    Plug  into  your  CW 

jck  anci  send  Morse  Code 
mil  connector  and  send         Joi 

or  ASCII  RTTY  using  aud^o  tones  IAFSIO. 
That's  all  there  |g  to  ho.       i  it  up 

The  software  fs  loaded  into  your  computer 
from  disk  or  cassette.  Enter  your  callsign 
and  the  time  and  you  will  start  receiving 
immediately  No  settings  or  adjusime 
are  neces?  to  receive  Morse  Code, 
fully  automatic  -and  it  wcrksi  You  may 
type  your  message  while  receiving  or 
transmitting 

You  "ie  airf    receiving  and 

transmitting  in  any  mode,  m  minutes   As 
we  said,  TERMINAL L  *s  simple 


Wore  for  your  money. 

■  TERMINAL!  has  the  RTTY  terminal 
unit  -  demod  and  AFSK  -  built  in.  This 
results  in  a  lower  total  co< 

■  Fantastic     Morse     reception. 
stage  active  filter  demodulator  copies  the 
weak    onss.    Auto    adaptive    Morse 
algorithm  copies  the  sloppy  ones   Receiv- 
ed code  speed  displayed  on  s  ie. 

■  Outstanding  documentation.  Pro- 
fessionally written.  90  page  user  manual 
contains  step  by-step  instructions 

■  Built  In,  separate,  multi-stage,  ac- 
tive filter  RTTY  and  CW  demodulators. 

No  phase  lock  loops  RTTY  demodulator 
has  170  and  eithef  425  or  850  Hz  shift- 


key!  ibte        id  lis 

--Her  or  scope  4n 

ones  Copy  j  on* 

■  Built    in    crystal    controlled    AFSK. 

•ck  St-  rvetl  I  'landing 

VHF  or  HF "applications    A  rhusl  oh 
^F  RTTY  n 

■  Built  in  110  or  220  sup- 

■  Built  in  parallel  printer  driver  soft 
wore,    Simph     i1  ten   a   pa 

rifSr  (i  ■  ON  MX 

iter    port    to    obtain    hardcopy    in 
modes 

■  Muhi  level  displays    allows  exam 

ing  and  editing  of  f  ext 

■  Word  wrapping,  word  mode  editing. 
diddf#B  ignore  re!UW,  us#  f 

»ble  tn©    sequt-r 

fustabie    carnage    wtc  Die    user- 

•d  WRU,  trrr  <eiav 
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■  The  all-in-one  TERMINAL!  design 

t  vhf   Ha 
MARS*    SWi 
FfMlNAl  t    n 
425  or  S50  Hz  rec  news  and 


Day  Money  B&  n*xJ  c 

System  Requirements 

TERMINAL!.  FJ  •.■    RAM 

I  rVi.rl  ii  BASIC. 
■    manual    M99. 

TEHMINALLT3 

V^ce?  III  ;  '*=  arid  disk,  a 

♦Qfl. 

TERMINAL!  T2  C  Tnmurajwona  i- 


yva*»  or*  - 


Add  64  00  shipping  U  PS    r©g.  dulw  ants  aiid  6%  «&lei 


TO  ORDER  (209)  634-8888  or  667-2888 

W »  mm  wKfmtiBnckvg  tvpaphans  din icuttiet.  Hano  kwp  trtfng. 


/W4CROTRONICS  inc 


1125  N,  Golden  State  Blvd. 
Turlock,  California  95380         *M 


FREE! 


"TRS~9G  id  a  Registered  Trademark  of  Tandy  Corp 
'Appto  It  a  flegiatefad  Trademark  of  Appte  Computer  Jne 
•Atan  it  t  Registered  Tradarrwli  of  Attn  Computer  Inc. 
i  yr.  parts  a  labcf  limited  tmHrrmnty. 
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The  communications  terminal  that  does  it  all! 


TO  TERMINALL 

T1  &T3  OWNERS 

UPDATE  TO  DISK 

VERSION  2.0 

Adds  i*v*  to  OHk  Ir  mon 

flog    S20  00    S-nd  original 

diiTrftautiqn  di*k   We  p«V  fBtum 

pasisoft   Offer  exptrm*  12  31-12 


HAL'S  CHRISTMAS  SPECIALS 


HAL  2304  MHz  DOWN  CONVERTERS  (FflEQ  RANGE  20QG/2500  MHzJ 

23W  MODEL  #1  KTT  BASIC  UNIT  W/PREAMP  LESS  HOUSING  &  FITTINGS  119.96 

2304MOD€L*2KfT««itnDrearnp,                                                              $29  95 

2304  MODtL  #3  KIT  (with  High  Gajn  preamp]  .  S3955 

MODELS  2  4  3  WITH  COAX  FITTINGS  IN  A  OUT  AND  WITH  WEATHE^PROOFED  DIE 
CAST  HOUSINGS 

BASIC  POWER  SUPPLY , , .  J19.95 

POWER  SUPPLY  KIT  FOR  ABOVE  WITH  CASE 124.95 

FACTORY  WJflED  &  TESTED  134.95 

ANTENNAS  &  OTHER  ACCESSORIES  AVAILABLE  SEND  FOR  MORE  INFO. 

2100-2500  MHZ 

■HMR  II  COMPLETE  UNIT 

COMPLETE  SYSTEM  AS  SHOWN.  NOT  A  Kit  INCLUDES 
A  PC  BOAflD,  POWER  SUPPLY,  CABLES  & 
CONNECTORS-PRE-ASSEMBLEO  AND  TESTED,  2*dB 
GAIN  OR  GREATER. 


^r. 

1 

*r-T^ 

E 

4^^ 

9 

^■■fl 

1  UNIT. 
Z  UNITS..., 


'Tl  ■■■■■**■  IMim 


1149.95 


HAL300PRE 
HAL300WPRE 
HAL  600  PRE 
HAL  600  A/PRE 


3  0RMOREUNrTS. 
'HAM  MICROWAVE  RECEIVER 

PRE-SCALER  KITS 

,  {Pre-drU  led  G-  1  0  board  and  a  1 1  com  ponen  rsi   . 

.         (Same  as  above  but  wilfrprearopl     ._ 

LPre-dm  led  &  f  0  board  and  all  components) 

(same  as  above  but  with  preamp} 


1139,95  ■■ 
1129,95  «■ 


114.95 
...S24.K 


TOUCH  TONE  DECODER  KIT 

HIGHLY  STABLE  DECODER  KIT,  COMES  WITH  2  SIDED,  PLATED  THRU  AND  SOLDER 
FLOWED  G-10  PC  BOARD,  7-5675,  2-7402,  AND  ALL  ELECTRONIC  COMPONENTS. 
BOARD  MEASURES  3^1/2  x  5-1  tf  INCHES,  HAS  ^2  LINES  OUT.  ONLY  S39J5 


NEW-16  LINE  DELUXE  DECODER 

DELUXE  laaiTTTON  TQUCHTONE  ENCODER  KTT  UTILIZING  THE  NEW  ICM  7206  CHIP 
PROVIDES  BOTH  VISUAL  AND  AUDIO  INDICATIONS1  COMES  WTTH  ITS  OWN  TWO 
TONE  ANOOIZEO  ALUMINUM  CABINET  MEASURES  ONLY  2 ',4  "k3  %  T  COMPLETE  WITH 
TOUCH-TONE  PAD.  BOARD.  CRYSTAL,  CHIP  AND  ALL  NECESSARY  COMPONENTS  TO 
FINISH  THE  KIT  PRICED  AT  129,95 


NEW-18  LINE  DELUXE  ENCODER 


130,95 


HAL  ECD—  16  LINE  DELUXE  ENCODER  INCLUDES  PC  BOARD.  ALL  PARTS  &  CASE 

139  95 

HAL  ECD— 12  UNE  DELUXE  ENCODER  COMPLETE  WTTH  PC  BOARD  ALL  PARTS  & 
CASE 


ACCUKEYER  {KIT)  THIS  ACCUKEYER  IS  A  REVISED  VERSION  OF  THE  VERY  POPULAR 
WBJVVF  ACCUKEYER  ORIGINALLY  DESCRIBED  BY  JAMES  GARRETT,  IN  OST 
MAGAZINE  AND  THE  1975  RADIO  AM  ATEUR'S  HANDBOOK  $16.9€ 

ACCUKEYEfl^MEMORY  OPTION  KfT  PROVIDES  A  SIMPLE  LOW  COST  METHOD  OF 
ADDING  MEMORY  CAPABILITY  TO  THE  WB4WF  ACCUKEYER  WHILE  DESIGNS?  FOR 
DIRECT  ATTACHMENT  TO  THE  ABOVE  ACCUKEYER.  IT  CAN  ALSO  BE  ATTACHED  TO 
ANY  STANDARD  ACCUKEYER  BOARD  WTTH  LITTLE  DIFFICULTY  StfiJS 

BUY  BOTH  THE  MEMORY  AND  THE  KEYEft  AND  SAVE 

COMBINED  PRICE  ONLY  132.00 

PREAMPLIFIER 

HAL  PA  19  WIDE  BAND  PRE-AMPURER,  2-200  MHz  BANDWIDTH  (  -  3dB  PCMNTS)i  19  dB 
GAIN 

FULLY  ASSEMBLED  AND  TESTED  18J6 

HAL  PA  V«  WIDE  BAND  PRE AMPLIFIER.  10  MHz  TO  \A  GHz.  l2dB  GAIN 

FULLY  ASSEMBLED  $12.95 

CLOCK  KIT — HAL  79  FOUR-DIGIT  SPECIAL— 17 £5.  OP- 
ERATES ON  12-VOLT  AC  (NOT  SUPPLIED)  PROVISIONS  FOR  DC 
AND  ALARM  OPERATION. 

6-DIGIT  CLOCKH2/24  HOUR 

COMPLETE  KfT  CONSISTING  OF  2  PC  G  1Q  PRE- DRILLED  PC  BOARDS.  1  CLOCK 
CHIP,  6  FND  COMM.  CATR  READOUTS,  13  TRANS,  3  GAPS,  9  RESISTORS,  5  DIODES, 
3  PUSHBUTTON  SWITCHES  AND  INSTRUCTIONS.  DONT  BE  FOOLED  BY  PAHTlAL 
KITS  WHERE  YOU  HAVE  TO  BUY  EVERYTHING  EXTRA.  WILL  RUN  OFF  ANY  12-VOLT 
AC  SUPPLY.  PRICED  AT  112.95 

CLOCK  CASE  AVAtLAQL£  AND  WILL  FTT  ANY  ONE  OF  THE  ABOVE  CLOCKS  REGULAR 
PRICE       S6  50  BUT  ONY  14.50  WHEN  BOUGHT  WTTH  CLOCK. 

SIX  DIG rT    ALARM    CLOCK    KrT    FOR   HOME,   CAMPER.    RV.   OR    Fi  ELD-DAY    USE. 
OPERATES  ON  12-VOLT  AC  OR  DC.  AND  HAS  fTS  OWN  BD+tz  TIME  BASE  ON  THE 
BOARD.  COMPLETE  WTTH  ALL  ELECTRONIC  COMPONENTS  AND  TWO  PIECE.  PRE 
DRILLED  PC  BOARDS    BOARD  SIZE  4"    x   3H    COMPLETE  WITH  SPEAKER  AND 
SWITCHES.  IF  OPERATED  ON  DC,  THERE  IS  NOTHING  MORE  TO  BUY* 

PRICED  AT  118*5 

•TWELVE-VOLT  AC  LINE  CORD  FOR  THOSE  WHO  WtSH  TO  OPERATE  THE  CLOCK 
FROM  1 1DVOLT  AC  WHEN  PURCHASED  WITH  CLOCK  KfT  S2£5 

SHIPPING  INFORMATION  ORDERS  OVER  S&  WILL  8£  SHIPPED  POST  PAiD  EXCEPT 
ON  ITEMS  WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED  ON  ORDERS  LESS  THAN 
125,  PLEASE  INCLUDE  ADDrTlONALSZOO  FOR  HANDLING  AND  MAILING  CHARGES. 
SEND  2Q«  STAMP  FOR  FREE  FLYER  DISTRIBUTOR  FOR 

Alum*  Tow»r«  AP  Product* 
_  (We  have  the  new  Hobby  B lex  Syttenv 


^31 


HAL"  HAROLD  C     NOWLAND 
W02XH 


HalTronix 

P.O.  BOX  1101 
SOUTHGATE,  MICH.  48195 

PHONE  (313)  2B&1782 


connected  to  the  K  (keying) 
line,  and  the  output  con- 
nected to  the  reset  pin  of 
Z7B,  keying  the  tone  for 
the  ID.  The~K~  line  is  still 
used  for  logic  purposes. 

The  remaining  two  gates 
of  Z8  are  not  used  in  this 
design  and  their  inputs  are 
grounded  Don't  forget  to 
tie  all  inputs  of  the  other 
half  of  the  74C76  high. 
Leave  the  outputs  floating. 

Although  this  circuit 
adds  2  ICs  to  the  design,  it 
subtracts  one  transistor, 
and  if  your  ID  is  short 
enough,  you  may  be  able  to 
leave  out  Z10  as  well,  thus 
saving  that  expense.  And 
you  get  a  tone  generator,  a 
more  reliable  clock,  and 
other  improvements  in  the 
bargain. 

About  the  74C  series:  I 
switched  all  of  my  TTL  to 
CMOS/TTL  (by  National 
Semiconductor)  some  time 
back.  The  savings  in  current 
is  worth  it.  and  the  voltage 


requirement  is  not  finicky 
like  TTL.  I  use  8  volts  on  all 
my  CMOS  and  timers. 

One  caveat:  The  74C  ICs 
used  here  are  pin-for-pin  re- 

placements  for  their  TTL 
counterparts  except  for  the 
74C93.  If  you're  planning  to 
retrofit  an  existing  circuit 
and  convert  your  7493  to 
CMOS,  you  will  have  to  re- 
wire that  part  of  the  circuit 


With 

tions, 
K20AW 
mate  ID 
one  in  u 
to    the 
here,   I 
that  the 
better.  ■ 


these    modifica- 
I    feel    that    the 

IDer  is  the  ulti- 
circuit.  If  you  have 
se  now  and  update 
circuit  described 
think  you'll  agree 
best  has  been  made 
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ORBIT  is  the  Official  Journal  for  the 
Radio  Amateur  Satellite  corporation 
(AMSAT),  P.O.  Box  27,  Washington,  DC 
20047.  Please  write  for  application. 
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YAESU  FT-404R/TTP 

450  MHz  Hand-he  id  *ith  factory 
installed  16  button  tone  pad.  &x 
crystal  channels  wifhm  a  3  mHz 
(to)  or  5  mhte  (rx)  spread;  430  to 
450  MHz,  2.5w  or  200mw  output. 
NrCarJ  pack,  wall  charger  Ilex 
antenna,  case,  strap,  earphone  & 
446  OmHr  crystals.  WV2& '* 
*2Wd,  Mb ftegu/ar  $325 

Closeout -$18995 

Crystal  Certificates:  [2/channel 
required]  are  $5.00  each  when 
purchased  WITH  FT  404H/TTP; 
purchased  later,  $100  each. 


FT»404R/TTP  accessories: 

HC-1A  1 5  hr  drop-m  charger Sale  £44. S5 

NC-3A  Drop-in  chgr /AC  adaptor Sale    7995 

FBA-.1  Battery  sleeve  fw  NC-1A/3A 8,00 

FNB-1  Extra  NiCad  battery  pack 23.00 

NC-9B  Extra  15-hr  wall  charger 10.00 

PA- 2  Mobile  DC-DC  adaptor  &  charger 39,00 

VM-24A  Speaker/microphone 39.00 

FTS-32E  32 tone  CTCSS  encoder 40.00 

FTS-32ED  32  tone  CTCSS  enc/dee... 75,00 

LCC-3  Leather  carrying  case 38.00 

MMB-10  MoNe  bracket . 15.00 

FT- 1 07/ D MS  Package  Deal 

... 

riaiftlrilJifiipj 


pmcc 


YAESU  FT-107M/DMS(WARC)  9  band  Dig  Trarfsce.v  r 
Covers  160- 10m,  incl.  WARC  bands  240w  DC  input  SSB  & 
CW;  80w  f\U  &  FSK.  12  channel  memory  circuit  with  Digital 
Memory  Shift  (tunable).   I3.5wdc  @  20A    5"h*13"w 
1 10-d.  27  lijs Regular  SI UBM 

YAESU  FP107  Internal  Power  supply,  115/230  VAC,  lor 
base.  Mounts  inside  FT -107M Regular  SI 39.00 

YAESU  SM07P  Spea  kef  /Patch.  Exl.  speaker  &  hybrid 
phone  patch  in  matching  cabinet ...   Regular  $65,00 

TOTAL  REGULAR  PRICE  -  S  1359.00 

PACKAGE  PRICE -S89995 


KENWOOD  TR-7850  2m  FM  Transceiver.  144-147  995 
Mhz.  40  watts.  15 memories;  UP/DNmtc;  I3.8vdc/9A 

Regular  $41 995  -  Closeout  $32995 


DRAKE  Theta  7000E/TR  930 
Combination  Closeout 


Theta  7000E  (alone)   $609" 

DRAKE  Theta  7000 E  Communotions  Terminal  Com 
plete,  automatic  send  /receive  of  Morse  code  CW,  Baudol 
&  ASCII  code  (RTTY) Regular  $1095 

drake  tr-mo  V  Video  monitor.....  Regular  185* 

Regular  Combination  Price  -  SI  280* 

Combination  Closeout  Price  -  S79995 

'DRAKE'S  Suited  List  Price 

HAL  OVERSTOCK  SALE 

(The  Boss  ordered  too  many!) 

CT2100  Communications  Rteceive  Terminal 

Regular  $845°°  -  Special  Sale  $68995 
KB2100  Keyboard  (companion  to  CT2100J 

Regular  $1 75°°  -  Special  Sale  $149** 

CWR6850  Telereader  Terminal/5"  CRT/keyboard 

Regular  $99500  -  Special  Sale  $8499* 

CWR6700  Telereader  Receive  only,  portable  reader 

Regular  $49500  -  Special  Sale  $4299S 


ICOM  IC-290A  2m  SSB/CW/FM  Mobile  Transceiver 
1438-148  MHz;  10 watts;  T/Tmic.  13.8vdc/3.5A 

Regular  $549  -  Closeout  $399*s 


YAESU  FT-708R 

440  Mhz  UHF  Hand-Held  440-450 
Mhz;  1  watt  output  Keyboard  entry 
of  ail  frequencies  and  splits  for  non- 
standard lepeaters.  4  bit  CPU.  LCD 
display.  Up/ Down  scanning,  prior- 
ity, memory  scan,  memory  back  up, 
16  tone  DTMF  encoder  Flex  ant 
enna  and  Nr-Cd  battery  pack 

Special -S26995 

f  1-70BR  accessories: 

NC-7  15-hr  desk  charger S51" 

NC-8  15/4-hr  desk  chgr/AC  ps    89" 

LCC-8  Leather  carrying  case 35M 

FBA-2  Battery  sieew „    G» 

FNB-2  £*tra  battery  M 29* 

NC*  96  Extra  wail  cnaf  ger 1  (T 

SSY  32/FTS-32  32  tone  encoder  3306 
TS-32/FTM2AE  Enc./decoder    7500 


KLM  VHF/UHF  POWER  AMPLIFIERS 
Factory  Sealed,  late  model  units  with  one 
Year  Warranty,  including  output  devices. 


CLOSEOUTS 

Model 

PA225B 

MA-35BL 

PA10-170BL 
PAIS  40BL 
PAIS  80BL 
PAIS -I60BL 
MA- 2  SBC  L 
PA451Z0BC 
PA4-40CL 
PA1540CL 


Band/Mod«    In 

Out 

Reg. 

2m  FM          1  4w 

25w 

%  998j! 

2mFM/SSS    14w 

35w 

129fli 

2mFM/SSB   LDw 

170* 

299** 

2mFM/SSB  5-1 5* 

40* 

149»5 

2toFM/SSB  5- IS* 

SO* 

179s3 

2mFM/SSB  515* 

160a 

269*- 

220FM/SS8  I-4w 

25w 

129'* 

220  FM          15-45 

L20w 

21T 

450FM/SSB  l-4w 

dOw 

279w 

45DFM/SSB£15w 

40* 

\w- 

NOW 

$  74" 

99" 

225" 

112" 

135»! 

199" 
9995 

209" 
209" 
149" 


RECEIVE  PREAMPLIFIERS  (RegtifarSi2*J  NOW 

PRA-SOC  6m,  lQdB.Z5dBNF $47« 

PRA-1441   ...  10db;  for  older  KLM  amps 0* 

PRA- 14411  2m,  lOdb;  for  newer  KLM  amps,, ,,47" 
PRA-220C  220  MHz.  15  dB, ...„.„„ 4793 

Echo  70  CM  432  Mhz  SSB/CW  Transceiver 
Regular  $4499'    Closeout  $399B$ 


PACE  Communicator  MX 

Compact  2m  handheld  FM  Transceiver. 
144-' 148  mi.  1  *att  6  channels  with  IS 
channel  capability  {6  simplex,  6  at  *600 
KHz.  6  at  600  KHz},  I  channel  installed 
(146.52  simple*),  Only  one  crystal  per 
channel  Complete  with  flexible  rubber 
antenna,  nrcad  battery  pack  &  charger 
:     a-6-Ti-I Vd.  1601 

Closeout  Price..  SI  19s5 

Crystal  Certificates  each  S530 


TEN-TEC  OVERSTOCK  SALE 

OMNI-C  9-band  Digrtal  Transceiver 
Regular  $1289-  Sale  Price  $899" 

ARGOSY  10/  lOOw  6-band  Transceiver 
Regular  $579  -  Sale  Price  $449*5 


YAESU 

FT720RU  n 

440  FM  Transceiver 

IOw,  440-449.975  Mhr  Control  head  &  detachable  I 

deck  for  remohog  or  use  ot  optional  720RVH  2m  25w  RF 

deck,  13.8vdc/6!*A;  6Hw"2"h*  10Hd.  5K  lbs. 

Regular  $449  -  Closeout  $29995 


VISA 


Order  Toll  Free:  1-  800-558-041 1   '" """"""  "££££? """ ' 

AMATEUR  ELECTRONIC  SUPPLY, 

4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


AES  BRANCH  STORES 


WICKLIFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 

gS?oldt  1-800-321-3594 


ORLANDO.  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla.  WATS  1-800-432-9424 


CLEARWATER,  Fla.  33515 

1898  Drew  Street 

Phone  (813)  461-4267 

No  In-State  WATS 


Outstdt 
Florida 


1-800-327-1917       No  Nationwide  WATS 


LAS  VEGAS.  Nev.  89106 

1072  N.  Rancho  Drive 

Phone  (702)  647-3114 

No  In-State  WATS 

Kac  1  800  634-6227 


Associate  Store 

CHICAGO,  Illinois  60630 

ERICKS0N  COMMUNICATIONS 

5456  H  Milwaukee  Avenue 

Phone  (312)  631-5181 

S3?  1-800-621-5802 
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Paul  Sweahngen  W9PIF 
RR  h  Box  485 
Benton  fL  62812 


The  Bunesti  Caper 


The  two  British  agents  needed  a  power  amp 

Could  the  American  ham  build  one? 


fast. 


December  7,  1941,  was 
_  a  day  of  glory  and 
achievement  for  the  Japa- 
nese Empire  because  of  the 


unbelievably  effective  at- 
tack upon  military  installa- 
tions in  Hawaii  In  England, 
the  long  hoped-for  involve- 


ment of  America  in  the  war 
now  seemed  assured.  The 
"Day  of  Infamy,"  however, 
also  brought  a  special  sort 


Photo  A,  The  crew  of  Destiny  Deb  prior  to  its  final  combat  mission  to  Ploestl  Rumania. 
(The  little  guy  on  the  left  in  the  front  row  is  W9PIFJ 
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of  gloom  and  silence  to  one 
small  segment  of  the  Ameri- 
can population  — the  ama- 
teur radio  operators. 

In  the  midwest  that  night, 
most  of  the  ham  bands 
were  full  of  stations  relay- 
ing the  FCC  announcement 
that  all  radio  amateur  ac- 
tivity was  to  cease  im- 
mediately.  It  seemed  that 
almost  every  ham  in  the 
country  was  trying  to  make 
as  many  contacts  as  possi- 
ble that  last  night,  I  kept  my 
20-Watt  AM  rig  (push-pull 
45s  modulated  by  47s}  go- 
ing on  160  meters  until  well 
past  midnight,  but  finally 
closed  down  when  I  got  too 
sleepy  to  continue. 

The  next  morning,  I 
turned  on  my  Howard  435A 
receiver  and  heard  a  couple 
of  guys  yakking  away  just 
as  though  the  Pearl  Harbor 
attack  had  never  occurred 
Naturally,  I  cranked  up  the 
rig  and  told  them  of  the  FCC 
notice.  They  claimed  that 
my  call  was  the  first  they 
had  heard  about  it  and  that 
they  thought  their  receivers 


had  been  "desensitized  by 
a  storm/'  Of  course,  I  didn't 
believe  them  for  even  a  sec- 
ond, but  that  short  chat  on 
8  December  1 941  was  to  be 
my  last  ham  QSO  until 
World  War  II  was  over 

As  a  normal,  healthy, 
high-school  senior,  I  had  no 
illusions  about  what  the  fu- 
ture held  for  me.  I  was 
caught  up  in  the  tide  of  ris- 
ing national  indignation  at 
the  treachery  of  the  attack 
and  looked  forward  to  be- 
coming a  member  of  our 
armed  forces.  I  hoped  that 
my  great  interest  and  skim- 
py skills  in  radio  might  be 
useful.  They  were,  of 
course,  but  there  was  a  time 
still  about  2-1/2  years  away 
in  my  future  when  they 
were  useful  in  a  way  I  could 
never  have  imagined. 

After  graduation  from 
high  school,  I  found  that 
the  Army  Air  Corps  was 
glad  to  have  my  services, 
but  they  insisted  that  I  go  to 
Miami  Beach  for  basic 
training.  This  was  to  intro- 
duce me  to  the  finer  points 
of  the  military  organiza- 
tion, to  teach  me  discipline 
and  respect  for  authority, 
to  enable  me  to  distinguish 
between  my  left  foot  and 
my  right  foot,  and  to 
educate  me  in  a  host  of  re- 
lated subjects  such  as  KP, 
policing  the  area,  saluting, 
scrubbing  the  barracks, 
why  all  relationships  with 
females  are  dangerous,  etc. 

During  my  third  day  at 
basic,  an  announcement 
was  made  that  all  personnel 
who  knew  Morse  code  were 
to  report  to  the  administra- 
tive office  at  1300  hours,  I 
reported  as  ordered  and 
was  given  a  short  code  test 
that  was  sent  at  about  10 
wpm.  I  don't  think  that  I 
missed  a  letter,  and  the  next 
day  I  was  on  a  troop  train 
bound  for  the  radio  school 
at  Sioux  Falls,  South  Dako- 
ta. In  my  hands  were  rec- 
ords showing  that  I  had 
completed  basic  training  (?) 
and  a  promotion  order  mak- 
ing me  a  PFC!  Those  long 
hours  practicing  code  in  or- 


der to  pass  the  ham  exam 
had  finally  paid  off,  since  I 
avoided  many  miserable 
hours  of  close-order  drill. 

The  Air  Corps  radio  oper- 
ator/mechanic school  had  a 
curriculum  that  covered  ba- 
sic theory,  Morse  code,  and 
radio  repair.  It  included  an 
almost  frightening  amount 
of  material  in  a  very  short 
time,  but  I  was  having  a 
ball.  The  films,  lectures, 
and  demonstrations  ex- 
panded and  solidified  my 
knowledge  of  the  theories  I 
had  struggled  with  as  a 
ham.  The  code  classes  were 
pretty  much  of  a  bore  and  I 
did  not  advance  my  speed 
very  rapidly,  but  I  did  man- 
age to  pass  35  wpm.  We 
were  not  allowed  to  use 
typewriters,  however,  so  I 
felt  that  printing  at  35  wpm 
wasn't  too  bad. 

The  practical  part  of  the 
course  was  a  snap,  and  I 
became  reasonably  profi- 
cient at  the  operation  and 
maintenance  of  such  items 
as  the  BC-221  frequency 
meter,  BG375  transmitter, 
BC-342  and  BC  348  receiv- 
ers,  ARC-5-series  HF  trans- 


mitters and  receivers,  BC- 
610  transmitter,  SCR  522 
VHF  transceiver,  and  miscel- 
laneous aircraft  electronic 
gear  such  as  beacon  receiv- 
ers, the  radio  compass,  in* 
terphone  systems,  etc.  I  was 
happy  to  be  expanding  my 
knowledge  of  electronics 
and  was  actually  a  bit  sor- 
ry when  f  completed  the 
course, 

I  declined  an  invitation 
to  stay  at  Sioux  Falls  as  an 
instructor  and  requested  an 
assignment  as  a  flight  radio 
operator.  Within  a  couple 
of  days  I  was  on  another 
train,  now  enroute  to  King- 
man, Arizona,  this  time  to 
qualify  as  an  aerial  gunner. 
I  spent  some  time  on  the 
train  sewing  on  my  new  cor- 
poral stripes. 

Gunnery  school  did  not 
have  the  same  fascination 
for  me  that  1   had  felt  at 

radio  school,  While  all  of 
the  radio  operators  at  gun- 
nery school  had  to  partici- 
pate in  weekly  code  prac- 
tice sessions  in  order  to 
maintain  proficiency,  I 
learned  a  lot  more  than  I 
thought  possible  (or  neces- 


sary) about  the  50-  and 
30-ca liber  air-cooled  ma- 
chine guns,  the  20  mm  can- 
non, hydraulically-  and 
electrically-operated  gun 
turrets,  and  how  to  lead  or 
lag  moving  targets  in  flight 
We  spent  a  few  hours  in  the 
air  shooting  at  airborne 
targets,  but  I  enjoyed  the 
skeet  shooting  part  of  the 
course  most  of  all.  We 
learned  the  basics  of  lead- 
ing or  lagging  moving  tar- 
gets by  shooting  at  clay  pi* 
geons  from  the  back  of  a 
moving  truck!  On  days  off, 
we  were  encouraged  to 
shoot  regular  skeet  — the 
guns  and  ammo  courtesy  of 
Uncle  Sam,  After  the  mov- 
ing truck  training,  the  nor- 
mal skeet  seemed  easy  and 
I  was  soon  25  for  25  most  of 
the  time. 

I  was  not  sorry  to  finish 
the  gunnery  course  al- 
though it  had  qualified  me 
for  the  first  "flight  pay"  of 
my  life.  I  left  Kingman  as  a 
brand  new  "Buck"  Ser- 
geant, and  headed  for  a 
combat  crew  assignment  at 
Tucson,  Arizona. 

It   would    take   a   whole 


Photo  B.  Back  in  Italy  just  before  returning  to  the  USA,  W9P}F  points  to  the  souvenir  Ruma- 
nian Air  Force  pilot  wings  worn  by  "Charlie"  Kourvelas,  the  tail  gunner. 
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book  to  express  my  memo- 
ries and  feelings  about  our 
ten-man  crew  formed  at 
Tucson.  That  crew  became 
my  family  away  from 
home,  and  a  closeness  de- 
veloped between  us  that  I 
have  not  experienced  with 
any  other  group.  Ten  semi- 
trained  civilians  (four  sec- 
ond lieutenants  and  six 
buck  sergeants)  became  a 
reasonably  competent  crew 
for  a  B-24  Liberator,  a  heavy 
bomber.  We  soon  were  en- 
route  overseas  via  Natal, 
Brazil,  Dakar,  West  Africa, 
Marrakesh,  and  eventually 
to  an  austere  base  in  south- 
ern Italy  where  our  450th 
Bomb  Croup  joined  the 
newly  formed  15th  Air 
Force. 

I  will  always  believe  that 
aerial  combat  was  at  least 
as  frightening  as  combat  on 
the  ground.  Most  of  the 
time,  our  activities  were 
conducted  far  inside  enemy 
territory  with  the  obvious 
risk  of  capture  or  death  a 
long  way  from  home  base. 
We  bombed  a  number  of 
tough  targets.  We  got  shot 
at  and  were  hit  by  fire  from 
antiaircraft  guns  and  fighter 
aircraft  We  saw  friends  dis- 
appear in  the  cloud  of  an 
exploding  aircraft  and  we 
held  back  unmanly  tears  as 
corpsmen  removed  bodies 
from  riddled  airplanes.  Our 
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Fig.  7. 

crew  completed  34  mis- 
sions with  many  close  calls 
but  with  no  physical 
wounds.  Our  flight  engineer 
and  I  had  been  promoted  to 
tech  sergeant,  and  the  other 
enlisted  men  now  were 
staff  sergeants.  We  were 
flying  our  third  B-24,  how- 
ever: a  nearly  new  one 
called  Destiny  Deb.  Our 
first  two  aircraft  had  been 
totaled  in  crashes. 

Our  35th  mission  was  to 
bomb  a  target  that  was 
probably  as  well  guarded  as 
any  in  Europe.  It  was  the 
oilfield/refinery  complex  at 
Ploesti,  Rumania,  which 
was  a  major  source  of  pe- 
troleum products  for  the 
Nazi  war  effort.  It  was  to  be 
our  second  trip  to  Ploesti, 
and  memories  of  the  fight- 
ers and  the  intense  antiair- 
craft fire  were  still  fresh  in 
our  minds. 

That  mission  turned  out 
to  be  our  last  as  Destiny 
Deb  was  rocked  by  an  enor- 
mous explosion  just  after 
we  dropped  our  bomb  load 
and  while  we  were  making  a 
right  descending  turn  to 
take  up  the  return  compass 
heading  for  Italy.  An  88  mm 
shell  had  exploded  between 
number  two  engine  and  the 
main  fuselage,  tearing  a 
large  hole  in  the  fuselage 
and  rupturing  some  fuel 
lines. 


1 1 5  VAC 


Only  Cod  knows  why  we 
were  not  immediately  sur- 
rounded by  flames.  The 
number  two  engine  quit 
immediately,  and  number 
three  on  the  other  side 
began  to  smoke.  We  fell 
well  behind  the  squadron 
and  obviously  would  soon 
be  alone,  an  easy  prey  for 
any  Luftwaffe  fighters  that 
saw  our  plight 

The  Fates  were  again  kind 
to  us  that  day,  however, 
and  while  the  number  one 
engine  soon  failed  and 
power  had  to  be  reduced  on 
number  three,  the  old  gal 
flew  long  enough  for  us  to 
get  well  away  from  the  tar- 
get area-  We  realized  that 
we  would  not  see  Italy  very 
soon  as  reluctantly  we  para- 
chuted out  over  open  coun- 
try near  the  small  town  of 
Bunesti,  and  soon  we  were 
uninvited  and  unwanted 
guests  of  the  Rumanian 
government 

The  life  and  times  of  a 
POW  in  that  era  cannot  be 
described  very  well  in  a  few 
sentences,  but  a  great  deal 
of  my  time  was  spent  in 
planning  what  I  might  build 
as  my  postwar  ham  station. 
I  was  still  constrained  by 
my  depression  views,  how- 
ever, and  my  most  gran- 
diose design  turned  out  to 
be  a  T-55  modulated  by  a 
pair  of  TZ-40s.   For  anten- 


nas, I  considered  the  8JK 
for  20  and  10  and  perhaps  a 

centerfed  zepp  for  80  and 
40,  Even  the  other  radio  op- 
erators in  the  Bucharest 
hospital  POW  camp  consid- 
ered my  pages  and  pages  of 
schematics  to  be  a  rather 
weird  pastime 

The  Allied  invasion  in 
)une  of  1944  gave  quite  a 
boost  to  our  morale,  and  a 
spirit  of  cautious  optimism 
began  to  spread.  All  that 
summer  we  treasured  every 
scrap  of  information  we 
could  get  about  the  Allied 
efforts  in  France.  The  Ru- 
manians, however,  were 
more  concerned  about 
their  own  future  in  view  of 
the  failures  of  the  Nazi 
campaign  in  Russia, 

The  news  of  the  war  on 
the  Eastern  front  reached 
us  occasionally  and,  as  the 
Russians  advanced,  our 
food  improved  measurably. 
The  black  bread  was  re- 
placed by  brown  and  the 
amount  of  meat  in  our  thin 
stews  seemed  to  be  in- 
creased. The  lieutenant  in 
charge  of  our  guards  some- 
times gave  us  copies  of  the 
local  newspapers,  and  the 
rapid  approach  of  the  Rus- 
sian troops  to  the  Bucharest 
area  was  always  a  headline 
item  An  aura  of  uncertain- 
ty and  suspense  appeared 
to  envelope  our  captors 
and  the  element  of  fear 
could  almost  be  felt  We 
heard  rumors  that  British 
paratroopers  had  been  cap- 
tured, but  it  seemed  hardly 
likely  that  any  significant 
British  airborne  operation 
could  be  supported  at  this 
great  distance  from  Italy 

One  morning,  an  Ameri- 
can major,  accompanied  by 
a  Rumanian  colonel  and 
two  men  dressed  in  civilian 
clothes,  entered  our  en- 
listed compound  and  asked 
if  anyone  had  had  any  ex- 
perience in  building  radio 
equipment,  I  explained  my 
background  in  amateur 
radio  and  was  told  that  two 
British  agents  had  indeed 
parachuted  into  the  area 
and    that    they    needed    a 
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WE  SHIP  WORLDWIDE 


WORLD  WIDE  AMATEUR  RADIO  SINCE  1950 


Your  one  source  for  all  Radio  Equipment! 


Und  MobUe  HJT 

Kitty  Says:  We  Will  Not  Be  Under- YJ£g£^*£Jim 
soldi  For  BEST  VALUES  Call:  212-   unmicmimmttoBt  SANTEC 
925-7000-  We  Are  The  Hottest  Li'l  |^L     HT-1200.sT.7n 

Ham  House  In  Town.  For  Orders  B*B^    ST144/UP 

Only  Please  Call:  1-800-221-2683. 


FT  ONE,     FM02,    FM01ZD.     FT  707,     FT-230R, 
FT-480R,  FT-720RU,  FT-290R.  FRG-7700,  FT-625RD 


KANTRONICS 
Mini-Reader  Field  Day 
Code  Tapes  In  Stock 


ICOM 


IC  R70T    IC  720A,   IC-730, 
1C-740,  1C-25A,   IC251A,   IC-2KL  I0451A, 

1C-290H,  IC-45A 


YAESU 

FT-208R 
FT-TOflR 


CES-Slmplex  ALJtopatch  510-SA  Will  Paich  FM 
Transceiver  To  Your  Telephone.  Greal  For 
Telephone  Calls  From  Mobile  To  Base.  Simple 
ToU*a-£319  95 

OENTRON 

Amplifiers. 

Tuners  & 

Transceivers  In 
Stock 


MFJ  Keyboard 


El  MAC 
3-500Z 

572B,  6JS6C 
12BYZA,  4-400A 
6146 


AEA  144  MHz, 

AEA440MHZ 

ANTENNAS 


DRAKE  TR*5,  TR-7A,  R-7At  L-7 
BIRD  L'^1  Earth  Satellite  Receiver  ESR-24 

Wattmeters  A  Di9ital  Multimeter  Model  #8550*S95.OO 

Elements  M  J*l  -tcm  tei"* 

in  stock  BSaiii^^Hb]  TENTEC 

Omni  "C,f 


MIRAGE 

6  23,  S  1016, 
C^i2  C-1QC. 
D  24.  0-1010 


HY-GASN 
TOWERS 
ANTENNAS 
&  ROTORS 


VoCom 
Power 
Amplifier  & 
5/8XHT  Gain 
Antennas  IN  STOCK 


MURCH 
Model  UT2000B 


ROBOT  Slow  Scan  TV  400  &  800 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITYf  NY  10012. 


U *mm*  Va^L  r^i*u'«     LARGEST  STOCKING  HAM  DEALER 

now  TorR  vuy  s   complete  repair  lab  on  premises 

BARRY  INTERNATIONAL  TELEX  12-7670  212-925-70O0. 

~OP  TRADES  GIVEN  ON  YOUR  USED  EQUIPMENT.        "  Aqill 

So  Habla 
Esparto!' ' 

AUTHORIZED  DISTS.  MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 


it* 


STORE  HOURS:  MON/FRl  -  9  AM  to  5:30  PM. 
THURS.  TILL  7:30  PM,  SAT  10  AM  to  3  PM, 


^305 


IRT/LEX^'Spring  St.  Station' 
Subways:    BMT-"Prlnce  St.  Station" 

IND  "F11  Train-Bwy.  Station" 

WE  STOCK:  KLM  ANTENNAS.  UHF  &  VHF  AMPLIFIERS. 
HENRY  AMPLIFIERS  ,  BIRD  WATTMETER,   HY-GAIN,   LARSEN, 
SHURE.  KDK-2015R.  TURNER.  ASTATIC.  VOCOM.  VHF  ENS., 
MFJ,     KANTRONICS.     AVANTI,     CORDLESS     TELEPHONES. 
POCKET  SCANNERS.  NYE,  BENCHER,  VIBROPLEX.  ALPHA. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
DEALER  INQUIRIES  INVITED,  PHONE  IN  YOUR  ORDER  S,  BE  REI MBURSEO 


Amateur  Radio  Courses  Given  On  Our  Premises 

Export  Orders  Shipped  Immediately. 


^•See  Ust  ot  Adverrtsefs  on  psge  130 
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power  amplifier  for  use 
with  their  small  suitcase- 
sized  radio  station.  Their 
transmitter  provided  only 
about  20  Watts  of  power, 
and  they  had  been  unable 
to  contact  their  station  in 


I  must  admit  that  I  was  a 
little  confused  by  a  situa- 
tion wherein  an  agent  of  a 
nation  at  war  with  Rumania 
was  to  be  assisted  by  an 
American  prisoner  of  war  in 
establishing  radio  contact 
with  an  Allied  radio  station 
in  Egypt.  The  Rumanian 
colonel  told  me  that  the  rap- 
idly approaching  Russian 
forces  had  created  serious 
political  problems  and  that 
the  British  communications 
arrangements  had  been  ap- 
proved by  "high  govern- 
ment officials," 

I  said  that  I  could  build  a 
suitable  amplifier  if  I  had 
the  necessary  parts,  and 
one  of  the  civilians  replied 
that  parts  were  available. 
After  trading  my  flying  suit 
for  a  pair  of  pants  and  a 
shirt,  in  order  to  appear  less 
military,  I  gathered  up  my 
small  collection  of  personal 
belongings  and  left  the 
prison  camp  by  car  in  the 
company  of  the  civilians 
and  two  other  radio  opera- 
tors, Charlie  P.  Brewer  from 
Beaumont,  Texas,  and  Ray 
Jones,  RAF,  from  Sutton, 
Surrey,  England. 

We  were  taken  to  a  large 
building  which  must  have 
been  part  of  a  university 
physics  department.  I  was 
escorted  to  a  room  that  was 
full  of  electronic  equip* 
ment  and  told  to  select 
whatever  I  needed,  I  found 
many  American-made  parts 
and  some  power  supplies 
that  appeared  to  be  opera- 
tional. I  selected  some  tri- 
ode  transmitting  tubes 
(they  were  either  the  HK-54 
Gammatrons  by  Heintz  and 
Kaufman  or  the  35TCs  by 
Eirnac  —  my  memories  have 
been  somewhat  dimmed  by 
the  passage  of  some  37 
years),  a  2500-volt  power 
supply,  a  300-voIt  power 
supply,  tube  sockets,  vari- 


able capacitors,  wire,  sol- 
der, a  variable  transformer 
(Variac),  and  an  assortment 
of  rf  chokes,  resistors,  in* 
sulators,  and  fixed  capaci- 
tors. 

There  was  no  heavy  solid 
wire  available,  and  I  could 
find  no  meters  or  test  equip- 
ment. I  explained  my  need 
for  wire  or  tubing  to  make 
coils,  and  one  of  the  civil- 
ians said  that  he  would 
bring  some  later.  The  parts 
that  I  selected  were  placed 
on  a  bench,  and  the  civilian 
said  they  would  be  deliv- 
ered to  the  transmitter  loca- 
tion that  afternoon. 

We  left  the  building  and 
were  driven  to  the  Banca 
Nationale  A  Romania  (The 
National  Bank  of  Rumania). 
In  one  of  the  basement 
rooms  we  were  introduced 
to  the  two  British  agents. 
One  was  a  British  captain 
and  the  other  a  Rumanian 
national  who  also  was  a 
lieutenant  in  the  British  ar- 
my. They  showed  me  their 
small  transmitter/receiver, 
and  I  was  happy  to  see  that 
they  had  several  extra  coil 
sets  available  which  I  could 
use  in  the  amplifier  circuit. 

When  the  parts  from  the 
school  were  delivered,  I  as- 
sembled a  simple  power 
amplifier  on  a  piece  of  pine 
board.  Electrically,  it  was  a 
pair  of  power  triodes  in 
parallel  (see  Fig,  l)r  The 
2500-volt  supply  provided 
the  plate  voltage,  and  the 
300-volt  supply,  Variac  con- 
trolled, provided  the  bias.  I 
used  two  of  the  spare  coils 
from  the  "spy"  radio  for  the 
amplifier-plate  coil  and 
checked  for  approximate 
tuning  by  coupling  the  out- 
put from  the  small  transmit- 
ter to  the  antenna  link  on 
the  plate  coil.  Resonance 
was  easily  established  by 
tuning  for  maximum  rf  volt- 
age  in  the  tank  coil 

Next,  1  capacity-coupled 
the  grids  of  the  power  am- 
plifier to  the  plate  of  the 
6L6  output  tube  in  the  small 
transmitter.  I  hooked  a 
flashlight  bulb  to  the  out- 
put link  and  carefully  read- 


l/2i 


1/4* 


Fig.  2. 


justed  the  amplifier  plate, 
tuning  for  maximum  out- 
put. Then  the  neutralizing 
capacitor  was  adjusted  for 
minimum  output,  and  the 
amplifier  was  ready  for  the 
first  trial  run.  The  flashlight 
bulb  was  replaced  by  a 
300- Watt  bulb,  the  bias 
voltage  was  set  for  maxi- 
mum (—300  V)  and  the 
2500-volt  supply  was  turned 
on. 

Surprisingly,  nothing 
blew  and  no  smoke  ap- 
peared. By  decreasing  the 
bias  voltage  slowly  and 
observing  the  intensity  of 
the  blue  glow  of  the  mer- 
cury *v  a  por  rectifiers  (866s) 
in  the  high-voltage  supply,  I 
could  tell  when  the  amplifi- 
er tubes  began  to  draw 
plate  current  1  set  the  bias 
to  a  point  where  a  definite 
plate  current  was  evident 
and  then  keyed  the  small 
transmitter  now  being  used 
as  a  driver  for  the  amplifier. 
I  was  rewarded  with  a  bril- 
liantly glowing  300-Watt 
bulb  and  a  large  increase  in 
the    mercury-vapor    glow 

The  amplifier  was  indeed 
working  and  obviously  was 
producing  more  radio 
energy  than  I  had  ever 
achieved  with  any  of  my 
ham  gear.  The  only  missing 
element  now  was  an  anten- 
na, and  the  roof  of  the  bank 
building  was  an  awfully 
long  way  from  the  base- 
ment. 

It  was  during  this  time  pe- 
riod that  a  group  of  Ruma- 
nian leaders  formed  a  provi- 
sional government,  de- 
clared themselves  the  legal 
spokesmen,  and  agreed  to 
cease    combat    activities 


against  all  Allied  forces.  I 
was  introduced  to  Dr. 
Maniu  who  headed  the  pro- 
visional government  and 
whose  temporary  abode 
was  also  in  the  basement  of 
the  bank,  I  understood  that 
he  had  a  long  history  of 
public  service  and  was  well 
thought  of  by  the  Ruma- 
nian people. 

A  man  from  the  tele- 
phone company  provided 
us  with  a  large  reel  of  twist- 
ed-pair telephone  cable,  a 
small  reel  of  bare  copper 
wire,  and  a  great  many  glass 
insulators.  Charlie,  Rayr  and 
I  put  a  half-wave  antenna 
with  a  quarter-wave  match- 
ing stub  on  the  roof  and 
used  the  phone  cable  as  a 
transmission  line  to  the 
transmitter  (see  Fig.  2).  The 
elevator  shaft  provided  the 
shortest  path  for  routing  the 
cable  between  the  roof  and 
the  basement. 

During  the  installation  of 
the  antenna,  the  local  Ger- 
man military  authorities  re- 
acted immediately  and 
harshly  to  the  new  govern- 
ment. Several  Rumanian  ci- 
vilian facilities  were 
bombed,  and,  for  a  few  min- 
utes one  day  while  we  were 
on  the  roof,  we  watched 
ME-109s  dive-bomb  nearby 
buildings.  Luckily,  the  bank 
was  not  selected  as  a  target. 

I  was  concerned  about 
the  suitability  of  the  phone 
cable  as  a  radio-frequency 
transmission  line  because 
of  the  poor  insulation  and 
extreme  length  of  the  cable, 
(No  one  else  there  had  ever 
heard  about  EOT  cable).  As 
it  turned  out,  the  phone  ca- 
ble was  very  lossy  and  the 
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current  flow  into  the  anten- 
na matching  stub  was  much 
less  than  the  current  flow 
from  the  amplifier  into  the 
cable.  In  the  final  version  of 
the  antenna,  the  telephone 
cable  was  used  as  a  single 
conductor  connected  to  a 
water-pipe  ground  through 
the  arnplitier-output  link 
The  cable  length  to  the  an- 
tenna was  adjusted  for  best 
loading,  This  worked  very 
well,  and  the  British  agents 
were  soon  in  contact  with 
the  Allied  radio  station  in 
Egypt.  I  have  no  idea  of  the 
purpose  or  content  of  their 
conversations  as  the  mes- 
sages were  all  encrypt- 
ed—by use  of  the  Bucha- 
rest telephone  book. 

The  opportunity  to  im- 
provise electronic  equip- 
ment had  been  a  splendid 
diversion,  however,  and 
during  the  two  or  three  day 
period  involved,  I  was  di- 
rectly concerned  in  an  ur- 
gent project  that  was  of  val- 
ue to  our  allies.  During  this 


period,  I  slept  in  the  base- 
ment of  the  bank  and  food 
was  sent  in  from  a  nearby 
restaurant  This  was  over- 
whelming in  it's  quantity, 
and  I  was  never  able  to  eat 
the  entire  portion.  I  took 
particular  delight  in  the  dill 
pickles  since  I  had  not 
tasted  any  since  being  shot 
down. 

Within  a  few  days,  Rus- 
sian troops  entered  Bucha- 
rest and  the  British  and 
American  POWs  were 
flown  to  Italy  in  B-1 7  bomb- 
ers with  the  protection  of 
many  P-51  fighter  aircraft. 
We  spent  a  few  days  visit- 
ing our  respective  squad- 
rons and  then  departed 
from  Naples  for  a  fantastic 
voyage  to  the  USA.  By  Oc- 
tober of  1944,  I  was  home 
on  leave.  I  planned  to  ask 
for  an  assignment  to  a  B-29 
group  so  that  I  could  get  to 
the  Pacific.  That  would  also 
give  me  a  chance  to  tinker 
with  that  new  Collins  rig, 
the  ART-13.H 
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The  Tube  Returns 

Move  over,  ICs*  This  receiver  is  easy  to  build, 

cheap,  and  works  like  a  dream. 


Bored  with  cranking  out 
the  contacts  on  your 
expensive  transceiver?  Been 
looking  for  a  simple  con- 
struction project  to  put 
some  of  the  thrill  back  into 
ham  radio?  Maybe  you'd 
just  like  to  build  something 
for  the  fun  of  seeing  what 
you  can  make  with  t  hat  col- 
lection  of  old  parts  wasting 
away  in  the  basement?  If 
the  answer  is  yes  then  this  is 
for  you. 

Believe  it  or  not,  here  is  a 
surprisingly  effective  one- 
tube  shortwave  receiver 
you  can  build  in  a  weekend. 
The  cost  is  0  to  15  dollars, 
depending  on  your  re- 
sourcefulness No  slouch 
on  performance,  it  will  pull 
in  just  about  every  signal  on 
the  80-meter  ham  band  that 


an  expensive  commercial 
receiver  will  hear.  As  de- 
scribed here,  it  tunes  from 
3.5  to  7.5  MHz  but  the  fre- 
quency range  is  determined 
by  ptug-in  coils  and  can  be 
extended  easilv  in  either  di- 
rection. 

Old-timers  have  already 
recognized  this  project  as  a 
regenerative  receiver.  This 
type  of  detector  has  its 
roots  in  the  misty  past  of 
radio  lore  and  its  reputation 
for  high  sensitivity  is  well 
earned.  Early  amateurs 
found  that  putting  an  ad- 
justable amount  of  positive 
feedback  around  a  detector 
had  several  benefits:  An  as- 
tounding amount  of  gain 
was  available,  the  selectivi- 
ty of  the  associated  tuned 
*  i re u it    was    vastly    in- 
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creased,  and  with  proper 
adjustment  either  AM  or 
CW  signals  could  be  copied 
easily  If  a  dual  triode  is 
chosen  for  the  tube,  then 
one  section  can  be  the  re- 
generative detector  and  the 
other  an  audio  amplifier. 
The  resulting  receiver  is 
easy  to  construct,  sensitive, 
and  inexpensive  It  was  a 
very  popular  design  in  the 
1920s  and  30s, 

There  are,  of  course,  sev- 
eral drawbacks.  To  receive 
code  signals  the  feedback  is 
adjusted  so  the  detector  is 
just  barely  oscillating,  and 
with  that  setting  a  long  an- 
tenna blowing  around  in 
the  wind  can  cause  fre- 
quency instability  on  the 
higher  bands.  Since  the  de- 
tector is  oscillating,  a 
steady  carrier  can  be  broad 
cast  via  the  antenna.  A  few 
microwatts  isn't  going  very 
far  but  the  ham  next  door 
might  hear  it.  Furthermore, 
any  receiver  with  a  single 
tuned  circuit  will  tune  rath- 
er broadly  While  that  isn't 
too  much  of  a  problem 
when  all  of  the  signals  in 
the  band  are  of  similar 
strength,  a  really  strong  sta 
tion  on  a  nearby  frequency 
(within  30  kHz  or  so)  can 
cause  problems 

All  of  these  problems 
were  eventually  solved  with 
the  development  of  the  su- 
perheterodyne receiver,  but 
the  regenerative  detector 
continued  to  be  used,  if  to  a 
lesser  extent,  because  of  its 


simplicity  and  sensitivity 
Until  the  mid  1950s  there 
was  always  a  one-tube  re- 
gen  featured  as  a  good  be- 
ginners  receiver  m  the 
ARRL  Handbook,  tven  in 
the  60s  there  were  design^ 
for  simple  superhet  receiv- 
ers using  regenerative  de- 
tectors and  controlled 
amounts  of  i-f  regeneration 
to  sharpen  selectivit> 

So  much  for  history;  let 
turn  to  the  project  at  hand. 
This  circuit  is  a  distillation 
from  several  described  in 
the  literature  of  the  SOs  1 
tried  not  to  use  components 
that  would  be  difficult  to 
locate  today  and  I'll  point 
out  a  lot  of  circuit  alterna- 
tives to  take  care  of  the 
most  likely  junk-box  short 
ages, 

The  receiver  uses  a  plug- 
in  toil  — wound  on  the  glass 
bulb  of  an  extra  octal 
tube  — and  covers  3,5  to  7.5 
MHz.  With  that  coil,  the 
80-meter  band  is  covered 
with  plenty  of  bandspread 
and  the  40-meter  band 
tunes  pretty  rapidly,  You 
can  wind  other  coils  easily 
to  cover  40  and  20  meters 
with  plenty  of  bandspread 

The  80-meter  tuning  range 
is  a  good  place  to  start 
since  that  band  is  not  too 
crowded  and  the  shortcom- 
ings of  this  simple  receiver 
will  be  more  pronounced 
on  the  higher  frequency 
bands.  The  construction  iv 
genuine  breadboard:  very 
simple  and  easily  adapted 
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to  whatever  parts  you  col- 
lect The  performance  is  re- 
markable. With  a  30  to 
W-foot  end  fed  wire  you 
wil    be  able  to  copy  just 


phones  are  connected  di- 
rectly into  the  plate  lead. 
This  is  simple  and  works 
well  but  please  note  that 

the    B+    runs   through  the 


about  everything  on  80  nu*-^headpTvones    "and 


ters,  SSB  included,  without 
much  problem.  In  fact,  the 
80-meter  performance  com- 
pares quite  favorably  with 
that  of  a  5-  or  b-tube  'all- 
wave"  receiver  The  regen- 
erative detector  won't  tune 
as  conveniently  as  the  su- 
perhet,  but  with  a  little 
practice  the  results  are  the 
same. 

The  Circuit 

The  circuit  diagram  for 
my  receiver  is  shown  in  Fig. 
1.  You  can  copy  it  exactly  or 
use  it  as  the  starting  point 
for  your  own  version  Be- 
fore getting  into  possible 
variations  let's  take  a  close 
look  at  Fig.  1, 

The  antenna  is  link- 
coupled  to  the  detector  coil 
through  three  or  four  turns 
of  wire  This  is  the  swinging 
coil  visible  in  the  photo- 
graph There  are  two  tuning 
knobs  One  365-pF  section 
of  the  tuning  capacitor 
from  an  old  tube-type 
broadcast  radio  does  the 
main  tuning  while  a  small- 
er, 140-pF  variable,  tapped 
down  on  the  coil,  is  the 
slower  tuning  bandspread 
capacitor,  A  three-  to  tour- 
turn  feedback  winding  on 
the  bottom  end  of  the  plug- 
in  coil  allows  the  detector 
to  oscillate  when  the  regen- 
eration control  is  set  high 
enough. 

The  plate  lead  from  the 
detector  triode  is  filtered 
clean  of  rf  after  running 
through  that  feedback 
winding  and  the  audio  is  ca- 
pacitively  coupled  into  the 
grid  of  the  audio-amplifier 
triode.  An  inductor  (the  pri- 
mary of  an  audio-output 
transformer)  keeps  the 
audio  from  getting  back  to 
the  power  supply  and  a  25k 
pot  sets  the  regeneration 
level  by  adjusting  the 
detector's  plate  voltage. 

The  audio  amplifier  is 
pretty  straightforward,  ex- 
cept perhaps  that  the  head- 


you 

should  be  mindful  of  the 
shock  hazard  The  head- 
phone jack  is  wired  so  that 
the  voltage  doesn't  appear 
on  the  external  part  of  the 
jack  (which  is  normally 
grounded)  until  the  'phones 
are  plugged  in  and,  of 
course,  the  jack  is  insulated 
completely  from  the  front 
panel. 

The  power  supply  is  cor- 
respondingly simple.  Two 
small  filament  transformers 
feed  each  other  back  to 
back  to  provide  both  the  6.3 
volts  for  the  filament  and  a 
transformer-isolated  115 
volts  for  the  B+  supply. 

Construction 

The  physical  design  is 
straight  out  of  the  50s.  A 
7V%*  by  8-inch  board  is  the 
base  for  the  receiver,  and 
most  of  the  parts  are 
mounted  on  terminal  strips 
screwed  to  this  board.  The 
two  tube  sockets  are 
mounted  on  1-inch  stand- 
offs The  front  panel  is  a 
piece  of  1/16-inch  alumi- 
num to  which  are  mounted 
the  various  controls.  Most 
of  the  rf  wiring  is  hung  on 
the  tuning  capacitors,  so  it 


Behind  the  dials:  A  simple  circuit  and  ciasstc  breadboard 
construction. 


is  important  that  the  front 
panel  be  mechanically  rigid 
and  electrically  shielding. 
These  two  conditions  en- 
sure a  minimum  of  prob- 
lems due  to  microphonia  v 
(audio  noise  in  the  head- 
phones due  to  mechanical 
disturbance  of  the  electri- 
cal parts)  or  hand  effect 
(frequency  shifts  caused  by 


circuit  capacitance  varia- 
tions due  to  motion  of  the 
operator's  hands  near  the 
receiver). 

The  antenna  is  coupled 
into  the  tuned  circuit  by 
means  of  a  swinging  link 
coil  As  can  be  seen  in  the 
photograph,  this  link  is 
mounted  near  the  middle  of 
a  5-inch  length  of  1/4-inch- 
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Fig.  h  One-tube  receiver  schematic. 
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diameter  plastic  rod  The 
rod  need  not  be  plastic  — 
any  insulating  material  will 
do,  even  wood.  The  rod  is 
supported  at  the  front  pan- 
el by  a  bushing  {which  was 
salvaged  from  an  old  vol- 
ume control  in  keeping  with 
the  spirit  of  the  project)  and 
at  the  other  end  by  a  wood- 
en pillar  having  a  1/4-inch 
hole  through  it  in  the  appro- 
priate  spot 

The  link  was  formed  by 
winding  stiff  wire  around  a 
wooden  dowel  slightly  larg- 
er in  diameter  than  the 
6SN7  coil  form.  The  wire  is 
kept  under  as  much  tension 
as  possible  while  winding. 
The  time-honored  method  is 
to  clamp  one  end  of  the 
length  of  wire  in  a  vise  and, 
with  the  wooden  form  held 
in  both  hands,  lean  back  to 
put  tension  on  the  wire  as 
you  wind  your  way  toward 
the  vise 

The  coil  will  spring  out 
some  when  it  is  taken  off 
the  form  and  probably  sev- 
eral turns  at  the  start  will  be 
distorted.  Save  three  or  four 
good  turns  with  an  inch  and 
a  half  or  so  of  lead  on  them. 
When  the  rod  and  6SN7  coil 
form  are  both  mounted, 
you  can  measure  where  the 
antenna  link  will  have  to  go 
on  the  shaft  in  order  to 
swing  over  the  coil.  Drill  a 
pair  of  wire-diameter-sized 
holes  at  the  appropriate 
spots  and  mount  the  link 
through  them. 

The  rest  of  the  receiver 
layout  is  pretty  well  defined 
in  the  photographs.  I  used 
heavy  wire  for  all  of  the  rf 
wiring  so  that  vibration- 
induced  microphonic  ef- 
fects would  be  at  a  mini- 
mum Your  layout  doesn't 
have  to  match  mine  exactly 
as  you  surely  won't  have  a 


The  power  supply:  built  on  a  hollowedout  length  of  2  x  3. 


matching    collection    of 
parts. 

The  construction  style  of 
the  power  supply  is  also  his- 
torical ly  motivated.  The 
supply  is  built  as  a  separate 
unit  to  minimize  60-cycle 
pickup  in  the  receiver.  I 
used  a  1 -foot-long  section 
of  wooden  2  by  3  with  a  slot 
jigsawed  down  the  middle 
to  contain  the  wiring.  One 
concession  was  made  to 
modern  electronic  design  in 
the  form  of  a  silicon  recti- 
fier mounted  on  a  terminal 
strip  hidden  under  the  "chas- 
sis," In  earlier  years,  there 
would  have  been  a  5Y3  or 
type-80  rectifier  tube  in  the 
supply 

Alternate  Parts  and  Circuits 

Half  the  fun  of  building 
the  one-tube  receiver  is 
coming  up  with  a  suitable 
collection  of  parts  The  cir- 
cuits are  so  noncritical  that 
the  builder  can  substitute 
with  wild  abandon  and  still 
have  excellent  results.  This 
is  especially  true  of  the 
power-supply  circuit 
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The   receiver   needs  6  3 

volts  ac  at  .6  Amps  and  90 
to  200  volts  dc  at  8  to  20 
mA.  If  you're  lucky,  you 
will  have  a  single  smalt 
transformer  providing  these 
voltages  and  probably  5 
volts  as  well  (for  a  rectifier 
filament)  that  you  won't 
need.  I  didnT  have  any  suit- 
able small  power  trans- 
formers, but  I  did  have  a 
collection  of  filament  trans- 
formers. Two  were  wired 
back  to  back  as  indicated  in 
Fig^1. 

Of  course,  it  is  all  right  to 
use  a  single  large  transform- 
er if  that's  what's  available. 
If  the  voltage  is  too  high 
(250  volts  or  more),  a  10  or 
15k,  1AVatt  resistor  can  al- 
ways be  used  in  place  of  the 
filter  inductor.  A  really 
large  transformer,  like  that 
from  an  old  TV  set,  should 
probably  be  mounted  on  a 
metal  chassis  for  safety's 
sake— an  inverted  cake  pan 
will  serve  if  the  junk  box 
lacks  a  chassis. 

The  rectifier  I  used  is  a 
small  silicon  unit  rated  at  1 
Amp  and  400  peak  inverse 

volts.  A  full-wave  bridge 
rectifier  would  be  nicer 
since  the120-cycle  ripple  is 
easier  to  filter  than  the  out- 
put of  a  single  diode.  The 
more  filter  capacitance  the 
better  Don't  be  afraid  to 
experiment  with  smaller 
amounts  than  I  used,  but  be 


prepared  to  add  more  it 
hum  is  a  problem  Be  sure 
the  capacitors  are  rated  to 
work  at  voltages  higher 
than  they  will  see  in  the  cir- 
cuit. The  filter  inductor 
would  ideally  be  a  small 
5-  to  20-Henry  unit  rated  at 
20  mA  or  more.  Small 
(  hokes,  like  small  power 
transformers,  are  not  too 
plentiful  these  days,  so  I 
used  the  primary  of  a  sal- 
vaged TV  set  audio-output 
transformer  instead. 

An  entire  alternate  re- 
ceiver schematic  is  shown 
in  Fig.  3.  I  haven't  built  a  re- 
ceiver using  this  schematic, 
but  it  is  included  here  to  il- 
lustrate a  number  of  circuit 
variations  You  can  mix  and 
match  circuit  features  from 
Figs.  1  and  3  to  make  maxi- 
mum use  of  the  parts  you 
have  on  hand  Note  tirst 
how  the  antenna  is  capaci- 
tively  coupled  to  the  tuned 
circuit.  If  you  have  a  small 
variable  capacitor  and  a  big 
knob,  you  may  find  this  ver- 
sion easier  to  build  than  the 
swinging  link  Both  sides  of 
the  capacitor  must  be  insu- 
lated from  the  panel  and 
the  large  knob  is  desirable 
since  placing  your  hand 
near  the  control  shaft  may 
influence  the  antenna  cou- 
pling This  circuit  arrange- 
ment was  used  in  the  1952 
ARRL  Handbook  receiver 
with  a  homemade  capaci- 
tor constructed  much  along 
the  lines  of  my  swinging 
link  — though  plates  were 
used  instead  of  coils,  of 
course. 

If  you  have  another  small 
capacitor  with  a  suitable 
shaft,  you  can  use  it  as  a 
bandspread  capacitor.  The 
smallest  variable  I  had  was 
1 40  pFp  so  when  I  wound  my 
coil  1  put  a  tap  a  few  turns 
up  from  the  ground  end  and 
connected  that  larger  ca- 
pacitor across  only  part  of 
the  coiL  A  10-  or  15-pF  vari- 
able can  go  across  the  en- 
tire coil  as  shown  in  Fig  3, 
and  if  you  only  have  several 
365-pF  units,  you  can  use  a 
tap  on  the  coil  even  closer 
to  ground  than  mine.  Don't 
overlook  old  FM  radios  as  a 
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source  of  sm dll -value*  vari- 
able tumny  capacitors 
UHF  TV  tuners  are  another 
possibility  and  they  often 
have  a  built-in  vernier  dial 
as  well. 

The  100-pF  coupling  ca- 
pacitor can  be  any  value 
from  50  to  250  pF  and  the 
grid-leak  resistor  can  range 
from  1  to  10  megohms. 
Even  the  tube  itself  can  be 
changed;  a  12AU7  or  6CG7 
wilt  work  as  well  as  the 
bSN7,  though  the  base  wir- 
ing and  filament  needs  will 
be  different.  Naturally  a 
real  plug-in  coil  form  will 
work  as  well  as  the  spare 
6SN7  I  used,  and  any 
straight-sided  glass  octal 
tube  will  do  the  job  as  well 
as  a  6SN7.  Be  careful  not  to 
use  both  filament  pins  of  a 
tube  for  coil  connections 
unless  the  filament  is  burnt 
out  I  used  #24  solid  insu- 
lated wire  for  winding  the 
coils.  The  coil  ends  are 
brought  down  over  the  out- 
side of  the  lube  base  and 
soldered  to  the  ends  of  the 
pins,  A  dab  of  cement  holds 
the  wires  in  place  on  the 
glass. 

One  big  change  in  the  cir- 
cuit o*  Fig  2  is  that  the  re- 
generation control  has  been 
replaced  by  a  365-pF  vari- 
able capacitor.  There  is  a 
good  reason  for  this  circuit 
change:  tower  adjustment 
noise.  The  trouble  with  the 
25k  pot  used  in  Fig  1  is  that 
it  has  dc  flowing  through  it- 
Carbon  pots,  unlike  wire- 
wound  ones,  develop  con- 


tact noise  when  used  this 
way  and  eventually  sound 
scratchy  when  rotated.  I 
used  the  carbon  pot  be- 
cause wire-wound  ones  are 
hard  to  find,  but  the  vari- 
able-capacitor approach  i> 
a  better  solution  to  the 
problem  and  you  may  want 
to  try  it. 

A1-or2.5-mH  rf  choke  is 
used  in  the  plate  circuit  and 
an    audio-interstage    trans- 
former provides  coupling  to 
the    audio    amplifier.    The 
audio-output    transformer 
used  for  this  purpose  in  Fig, 
1    could   also   be   replaced 
with  any  power-supply-type 
choke  rated  at  more  than  10 
mA  and  2  H  or  so  induc- 
tance. Also  shown  in  Fig.  2 
is  an  audio  transformer  or 
supply  choke  used  as  a  dc 
feed  path  for  the  audio  am- 
plifier. This  permits  ac  cou- 
pling   to    the    headphones 
and  gets  them  out  of  the  dc 
<;ide  of  the  circuit.  If  your 
main  interest  is  in  CW  work, 
\  ou  may  want  to  add  some 
audio  selectivity  by  placing 
a  capacitor  across  the  trans- 
former winding  as  shown 
The  resulting  tuned  circuit 
can  be  set  to  the  desired  au- 
dio frequency  by  adjusting 
the  capacitor  value  on   a 
cut-and-try    basis,    The   ac- 
tual value  will  depend  on 
the  inductance  of  the  trans- 
former you  have  Try  start- 
ing with   01  or   05  uF  and 
listen  for  an  audio  peak  as 
you  tune  across  a  CW  sig- 
nal. Use  a  larger-  or  smaller- 
value  capacitor  to  lower  or 


HFC 

1  QR  25«H 


AWT  * 


raise  the  peak  frequency  as 
necessary. 

Operation 

Getting  the  most  out  of 
this  little  receiver  is  going 
to  require  some  practice 
because  the  controls  inter- 
act more  than  they  do  on  a 
modern  superhet.  Peaking 
the  preselector  control  on  a 
transceiver  may  change  the 
speaker  volume  a  little,  but 
you  don't  expect  it  to  alter 
the  t-f  bandwidth  or  receiv- 
er tuning!  Basic  operation 
of  the  receiver  is  as  follows: 
The  main  tuning  is  set  U  >  the 
approximate  frequency  of 
interest  and  the  bandspread 
control  to  the  middle  of  its 
range.  The  antenna-cou- 
pling link  is  positioned  over 
the  top  of  the  coil  and  the 
regeneration  control  ad- 
vanced. A  "plop-hiss"  noise 
in  the  headphones  an- 
nounces that  the  detector 
has  started  to  oscillate  The 
control  is  positioned  just 
after  the  oscillation  starts 
and  the  receiver  is  tuned  to 
a  signal  with  the  two  tuning 
ca  pad  tors . 

You  will  find  that  the  sen- 
sitivity and  selectivity  are 
greatest  with  the  regenera- 
tion set  so  the  detector  is 
close  to  the  oscillation 
threshold.  CW  and  SSB  sig- 
nals are  copied  with  the  de- 
tector oscillating,  while  for 
AM  reception  the  regenera- 
tion is  backed  down  just  be- 
low the  threshold.  Often  it 
is  easiest  to  find  a  signal 
with    the    regeneration 
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Fig,  3.  Alternate  schematic  showing  some  possible  circuit  variations. 
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turned  a  bit  to  one  side  of 
the  critical  setting.  Increas- 
ing the  antenna  coupling 
brings  up  the  headphones 
volume  but  also  reduces 
the  amount  of  regeneration 
present  and  changes  the  re- 
ceived frequency  slightly. 
The  regeneration  setting 
needed  to  maintain  oscilla- 
tion will  vary  some  with  fre- 
quency as  well.  All  of  this 
sounds  more  difficult  than 
it  really  is.  After  a  little  ex- 
perimentation, you'll  find 
yourself  pulling  in  an  amaz- 
ing number  of  signals 

Troubleshooting  and 
Calibration 

One  side  benefit  of  this 
design  is  that  there  is  so  lit- 
tle to  go  wrong  If  the  re- 
ceiver is  built  according  to 
the  schematic  and  with 
good  parts,  it  will  most  like- 
ly work  when  turned  on.  If  it 
doesn't,  and  a  series  of  cir- 
cuit and  voltage  checks  in- 
dicates that  everything  is 
OK,  then  the  problem  is 
probably  with  the  regenera- 
tion coil  Try  reversing  the 
connection  of  the  link  wind- 
ing. If  the  receiver  cannot 
be  made  to  oscillate  on  the 
lower  end  of  the  tuning 
range,  then  slide  the  feed- 
back winding  closer  to  the 
main  coil.  The  coil  dimen- 
sions recommended  in  Fig. 
2  will  surely  get  you  off  to  a 
good  start  but  you  may 
wish  to  experiment  with  dif- 
ferent geometries. 

Once  the  receiver  is  pull- 
ing in  signals,  you  will  want 
to  calibrate  the  dials  This  is 
easy  to  do  with  the  help  of 
another  receiver  since  the 
oscillating  regenerative  de- 
tector generates  a  weak 
carrier  on  the  frequency  to 
which  it  is  tuned  Set  the 
calibrated  receiver  to  a  giv- 
en frequency,  turn  up  the 
regeneration  control  on  the 
little  set,  then  sweep  its 
handset  knob  until  you  hear 
its  carrier  in  the  other  re 
ceiver.  At  that  setting  the 
two  receivers  are  listening 
to  the  same  frequency.  I 
glued  a  paper  scale  behind 
my  tuning  knobs  and 
marked    the    bandset-dial 


position  at  every  half  mega- 
hertz. The  bandspread  dial 
was  marked  for  the  80- 
meter  Novice  band  and  the 
whole  40-meter  band  Of 
course,  the  bandspread  cal- 
ibration is  only  accurate 
when  the  bandset  knob  is 
set  properly. 

Other  Coils 

Changing  the  tuning 
range  means  winding  other 
plug^in  coils.  Simply  use 
more  turns  to  go  down  in 
frequency  and  fewer  to  go 
up  On  the  higher  bands, 
space  out  the  turns  so  the 
whole  coil  is  1/2  to  3/4  of  an 
inch  long  The  number  of 
regeneration  turns  should 
also  increase  or  decrease 
one  or  two,  in  step  with  the 
main  coil  change.  If  your 
main  tuning  capacitor  has 
two  sections,  you  can  place 
jumpers  across  otherwise 
unused  coil  pins  and  wire 
the  socket  to  use  both  ca- 
pacitor sections  on  low 
bands  and  only  one  on  the 
higher  frequencies. 


A  Word  of  Warning 

This  little  receiver  is  real- 
ly a  lot  of  fun  to  operate.  It 
is  cheap  to  build  and  can  be 
thrown  together  in  a  week- 
end. If  there  are  a  few  spare 
octal  tubes  on  hand,  the  fre- 
quency range  can  easily  be 
extended  in  either  direc- 
tion. One  word  of  caution  is 
necessary  though.  The  time 
will  come  when  you  tune 
across  80  meters  with  this 
set  and  realize  that  you  can 
hear  just  about  every  signal 
on  the  band.  In  factr  you 
could  actually  use  this  little 
gem  to  make  some  real  con- 
tacts (and  enjoy  shaking  up 
the  ham  on  the  other  end 
with  a  description  of  your 
receiver)!  After  you  do  that 
several  times  you'll  natural- 
ly start  to  think  about  one- 
tube  QRP  transmitters.  So 
when  nosing  around  the  lo- 
cal flea  market  for  6SN7s 
keep  an  eye  out  for  a  slight- 
ly larger  power  transformer, 
a  6AG7,  some  80  meter 
crystals,  and  maybe  a  few 
old  B&W  plug-in  coils. ■ 
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INDJANA  RESIDENTS  ADD  4%  SALES  TAX     6219   COFFMAN   RD. 

s — ^-— -v    ^Kmmm^^^^^M  INDIANAPOLIS,  IND. 

46268       ^  *04 
(317)  291-7280 
(317)  291-2995 


American 
Express 

WS4 

Big  TEN-TEC  OMNI-C  &  ARGOSY  Oumtock  Sah 


TEN-TEC  Model  HE  OMNt/Series-C  All  solid  state. 
200w  SSB/CW  HF  Transceiver.  9  HF  bands,  160- 10m 
including  10, 18  &  24  5  Mhz  &  10  MHz  WWV;  40  KHz  VTO 
overrun  Instant  band  change,  no  tune-up.  Digital  rea- 
dout, si* 043" LEDs -  read  to  100 Hz.  8-pole  24  &Hi  SSB 
filter  and  audio  active  filter  Select  standard  SSB  lite, 
optional  18  KHz  SSB  filter  or  optional  CW  lifter  plus  450 
Hz  or  150  Hz  of  audio  filtering  50  dB  notch  filter.  ±  500 
Hz  I  1 4  KHz  offset  tuning,  QSK  CW  break-in,  VOX  or  PTT, 
adj.  ALC,  S/SWR  meter,  sidetone,  built-in  spkr.  13,8vdc 
@  ISA;  5'4"h«  iWw  U%  im  lbs.    SAVE  S389 

Regular  $1289  -  Sale  Price  $89995 


Common  OMNI-C/ARGOSY  accessories; 
215PG  Ceramic  microphone  w/corl  cord 139°* 

2 17  500  Hz  B  pole  CW  fitt.  (Reg.  $59) ..  SALE      54« 

218  1.8  KHz  8  pole  SSB  flit.  (Rea  ?  '"    SALE      54" 

219  250  Hz  6  pole  CW  filter  (Reg.  $59)    SALE      5495 
234  Speech  Processor  (Reg  $I39| SALE  $124" 

214  Etectrei  microphone „.„ 4500 

OMNt-C  accessories: 

2*0  ISA  power  supply  (Reg  $169) SALE  $154" 

255  Deluxe  ps  w/speaker  (Reg.  $799,1     SALE    179" 
243  Remote  VfQ  (Regular  $189). „.„„  SALE    169" 

1140  DC  circuit  breaker „,, 10™ 

645  Dual  paddle  keyer  [Reg.  $85) SALE     79" 

ARGOSY  accessories . 

225  9A  power  supply  (Regular  $129},..  SALE  $119" 

220  2  4  KHz  8  pole  SSB  hit  (Reg  $59)    SALE      54^ 

222  Mobile  mount..., „„ ...     25 

223A  Noise  blanker.... 34M 

224  Audio  CW  filter „,.„.. 34w 

226  25  KHz  crystal  calibrator .,,.,..,     39*° 

670  Single  paddle  keyer...... 39°D 

1125  DC  circuit  breaker  w/cable , 18*D 


TEN-TEC  Model  525  ARGOSY  All  sohd- state.  10/100 
watt  SS8/CW  HF  Transceiver.  6  HF  bands  80  10m, 
including  30  meter  band  &  10  MHz  WWV;  40  kHz  VF0 
overrun  on  each  band  edge  Instant  band  change,  broad- 
banded,  no  receiver  front  end  or  final  tuning  Analog  dial 
accurate  to  ±  2  kHz.  4  pole  Z5  KHz  crystal  SSB  filter 
sensitivity  0.3  uV  for  10  db  S+  N/N  ratio.  Meter  shows 
fo  ward/ reverse  power,  $WR  &  received  sjgnal  strength. 
Offset  tuning  ±  3  KHz.  notch  filter,  QSK  CW  break-in  &  PTT 
on  SSB,  sidetone,  ad|ustable  ALC  13.8vdc/9A;  4!  h 
*9"w*15"d,  12^  lbs SAVE  SI  29 

Regular  $579  -  Sale  Price  $449** 


Order  Toll  Free:  1-800-558-0411 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

t -800-242-51 95 


T 


i 


T 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


AES  BRANCH  STORES 


WICKUFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone (216)  585-7388 

Ohio  WATS  1-8Q0- 362-0290 


ORLANDO.  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla.  WATS  1-800-432-9424 


CLEARWATER,  Fla.  33515 

1898  Drew  Street 

Phone  (813)  461-4267 

No  In-State  WATS 


n^,de  1-800-321-3594  K/ 1-800-327-1917      No  Nationwide  WATS 


Ohio 


LAS  VEGAS.  Nev.  89106 

1072  N.  Rancbo  Drive 

Phone  (702)  647-3114 

No  Jn- State  WATS 

SS 1-800-634-6227 


Associate  Store 

CHICAGO,  Illinois  60630 

ERICKS0N  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone  (312)  631-5181 

St  1-800-621  5802 


® 

Inc. 

^^M 

."Sec  us!  of  Advertisers  on  page  t30 
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MICROLOG 

MHQVATORS  M  DIGITAL  COMMUNICATION 


^ 


Just  in  timejbr  Santa 
to  get  die  word! 

Here's  where  to  check  out  the  Microlog  of  your  choice: 


Santa's  Microlog  Workshop 
18713  Mooney  Drive 
Gaithersburg,  MD  20879 
(301)  258-8400 
TELEX:  908153 

EASTERN  UNITED  STATES 


y 


Amateur  Electronic 
28940  Euclid  Avenue 
Wicldiffe,  OH  44092 
(216)  585-7388 
800^321^5594 

The  Comm  Center 
Route  198 
Laurel,  MD  20810 
(301)  792-0600  Jerry 

EGE  Inc. 

13646  Jeff  Davis  Highway 
Woodbridge,  VA  22191 
(703)  643-1063  John 

EISCO 

11305  Elkin  Street 
Wheaton.  MD  20902 
(301)  946-1088  Rolando 

G  &  G  Electronics 
16424  Grande  Vista  Drive 

Rockville.  MD  20855 
(301)  948-7388  Jeff 

Hamtronics  /Trevose 

4033  Brownsville  Road 
Trevose,  PA  1  f)047 
(215)  357-1400  Jim 

Tufts  Electronic  Dept  Store 

61  Lowell  Road 
Hudson,  NH  03051 
{603}  883-5005  Chuck 

MIDWEST 

Amateur  Electronic  Supply 
4828  West  Fond  Du  Lac  Avenue 
Milwaukee,  Wl  53216 
(414)  442-4200  Paul 
800-558-0411 


The  Ham  Shack 

808  North  Main  Street 
Evansvillu.  IN  47711 

(812)  422-0231  Dan 

Madison  Electronic  Supply 
1508  McKinney 
Houston,  TX  77010 
(713)  658-0268  Don 

M  if  1  en m  Electronics 
8516  Manchester  Road 
St,  Louis,  MO  63144 
(314)  961-9990  Dolores 

SOUTHERN 

Amateur  Electronic  Supply 

1898  Drew  Street 
Clearwater,  FL  33515 

(813)  461-4267 

Amateur  Electronic  Supply 

621  Commonwealth 
Orlando,  FL  32803 
(305)  894-3238 
800-327-1917 

Amateur  Radio  Center 
2805  N  E  2nd  Avenue 
Miami,  FL  33137 
(305)  573-S3S3  Arturo 

Amateur  Radio  Supply  of  Nashville 
615  South  Gallatin  Road 
Madison,  TN  37115 
(615)  868-4956  Frank 

Brills  2- Way  Radio 

2508  N  Atlanta  Road 
Smyrna,  GA  30080 
(404)  432-8006  Dan 

High  Technology  Electronics 

3  229  A  S  Andrews  Avenue 
Ft.  Lauderdale,  FL  33316 
(305)  764-8308  Jeff 

HELP  Radio 
1055  Libertv  Street 
Jacksonville,  FL  32206 
(904)  356-8546  Al 


Current  Microlog  Equipment  and  Accessory  Price  List 


WESTERN 

Amateur  Electronic  Supply 
1072  North  Rancho  Drive 
Las  Vegas,  NV  89106 
(702)647-3114 
800-634-6227 

Burghardt  Amateur  Center 
208  East  Kemp  Avenue 
Watertown,  SD  57201 
(605)  886-7314  Jim 

Conley  Radio  Supply 

318  N  16th  Street 
Billings,  MT  59101 
(406)  259-9554  Ron 

CW  Electronic  Sales 
800  Lincoln  Street 
Denver,  CO  80203 
(303)  832-1111  Pete 

Ham  Radio  Outlet 

2620  West  La  Falma 
Anaheim,  CA  92801 
(714)  761-3033  Earl 
800-854-6046 

Ham  Radio  Outlet 
999  Howard  Avenue 
Burlingame,  CA  94010 
(415)  342-5757 

Ham  Radio  Outlet 
2811  Telegraph  Avenue 
Oakland,  CA  94609 
(415)  451-5757 

Ham  Radio  Outlet 

5375  Kearny  Villa  Road 
San  Diego,  CA  92123 
(114)  560-4900 

Ham  Radio  Outlet 
6265  Sepulveda  Blvd. 
Van  Nuvs.  CA  91401 
(213)  988^-2212 

CANADA 

Colmay  Products 

14902  Beachview  Avenue 
White  Rock,  BC  V4B  1N8 
(604)  536-3058  Colin 


ATR-6800  System,  9*  B&W  Video, 

Application  Module,  Cable  Kit $  2495 

As  Above,  Less  Video $  2370 

Morse  Trainer  Module $    189 

ARQ  Mode  B  Receive  Module $    189 

Data  Ecryption  Board  ,♦.,.. $  1000 

BASIC;  Mailbox/  16K  Bat . ......$    599 

Epson  MX  80  Print,  Custom  Cable  &  Ser.  Board $    600 

OHdata  82A  Print,  With  Custom  Cable $    600 

Extra  ATR-6800  Manual  Set . ,  , $      25 


Ad  1  - 1  System ,  ■  *  K »  .  *  <  +  > ...*»*„..«?    <)  Jo 

Bat  Backup/Print  (new) $    125 

Add  $25  for  Previously  Shipped  Unit 

RF  Video  Modulator $      30 

Monitor  Ext,  Legs ..-**-*... $  7.50 

Custom  Interface  Cable  for  MX80  or  82A 

Printer  (Specify  ATR  or  ACT- 1) , $34.36 

12"  B&W  Video $    229 

Extra  ACT-1  Manual  .$      10 


70     73  Magazine  •  December,  1982 


MICROLOG 


j 


» 


5ANVO 


'  ■  »  <V  m 


•   4*. 


MEMORY  BACK-UP 

AND  HIGH  SPEED  PRINTER  OUTPUT* 

Never  Lose  Your  Memory  Again! 

All  "Here-is"  memories,  ID'S  and  all  keyboard  in- 
put parameters  are  retained  for  2  weeks  by  the  in- 
ternal Ni-Cad  battery  &  charging  circuit.  Load  up 
the  memories,  carry  the  ACT-1  out  to  your  field-day 
site  and  be  ready  to  go  as  if  you  never  turned  it 
off!  Also  included  in  this  option  package  is  the 
high  speed  code  converted  RS-232  serial  printer 
output. 

The  best  gets  better  at  MICROLOG  Corp. 
18713  Mooney  Dr.,  Gaithersburg,  MD  20879 
Tel.  301-258-8400         TELEX  908153. 


MICROLOG 


^ST 


•  SIMPLE  DIRECT  CONNECTION  to  your 
Transceiver.  •  COMPLETE  SYSTEM,  built-in 
Demodulator  &  AFSK  Modulator  with  key- 
board programmable  tone  pairs  from  500  to 
3000  Hz.  •  SPLIT-SCREEN  operation  with 
keyboard  selectable  line  location  •  1400 
character  text  buffer.  •  TEN,  40  CHAR,  pro- 
grammable message  memories  (doubles  with 
BATT.  BACKUP),  plus  ID'S  WRU  &  SELCALs. 

•  RANDOM  CODE  generator  &  hand  key  in- 
put for  practice.  •  Baudot  60  to  132 
WPM.  •  ASCII  110  &  300  baud.  •  SYNC- 
LOC  MODE  for  improved  ASCII  operation. 

•  RECORDER  INTERFACE  for  "BRAG- 
-TAPE"  or  recording  off-the-air.  •  CODE 
CONVERTED  printer  output  in  Baudot  or 
ASCII.   •  SSTV/GRAPHICS     transmit. 

•  FULL  63  KEY  Computer  grade  keyboard. 


INNOVATORS  IN  DIGITAL  COMMUNICATION 


*9"  monitor  $199.  Battery  Backup  &  RS232  print  $125. 


lack  Martin  WBXW 
701  Radar  Squadron 
Sox  1774 
Kure  fleac/i  NC  25449 


The  Program  That  Knows  It  All 

Repeater  info,  third-party  agreements,  you  name  it— 

this  TRS-80  BASIC  program  knows  it 


"LI  ey,    OM 


Shall    I 
QRQ?" 

"Er,  uh,  yeh,  I  guess." 
Boy,  I  sure  wish  I  knew  what 
he  meant!  Where  did  I  put 
that  list  of  Q-signals? 

1  operate  contests  quite  a 
bit,  1  keep  a  dupe  sheet  in 
front  of  me,  but  I  sure  wish  I 
could  search  through  those 
calls  faster! 

Has  it  been  ten  minutes 
since  I  last  IDed?  Six 
minutes?  Or  12? 

Just  showed  that  FCC  ex- 
aminer a  few  things  and  up- 
graded my  license.  Now 
let's  explore  this  new  terri- 
tory *  .  .  umm,  how  far  down 
can  I  go?  Am  I  in  the  phone 
portion  of  this  new  band? 

Familiar  situations?  Well, 

MENU  OF  COMMANDS 

1.  REPEATER  INFO 

2.  CONTEST  OPERATOR 

3.  Q-SIGNALS 

4.  THIRD-PARTY  AGREEMENTS 

5.  IDER 

6.  FREQUENCY  CHECK 

7.  EXIT 

COMMAND? 

Fig,  1.  Sample  run  of  com- 
mands available  for  user. 


now  you  can  relax.  This  ver- 
satile program  will  put  fun 
and  pleasure  back  into  your 
hamming,  lust  by  inputting 
a  bit  of  information  about  a 
repeater  station  (last  three 
letters  of  its  call,  its  fre- 
quency pair,  or  its  location), 
the  program  will  provide  all 
the  information  concerning 
that  repeater.  If  you  are  a 
contest  operator,  this  pro- 
gram was  made  for  you,  It 
provides  dupe  sheet  capa- 
bility with  memory  and  fast 
recall.  No  more  lost  con- 
tacts while  you  check  your 
log  to  see  if  you  worked 
that  station  Those  infre- 
quently used  Q-signals  are 
now  available  when  you 
need  them  and  there  is  no 
more  wondering  whether 
that  country  has  a  third- 
party  agreement  before 
running  the  phone  patch. 


Si 


5.6 
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Fig,    2,    Frequency    check 

display  showing  3.5-MHz 
band  with  operating  fre- 
quency of  3.7  MHz.  A  dis- 
play is  provided  for  each 
band,  80-2  meters. 


I  remember  when  I  up- 
graded and  was  operating 
on  new  and  unfamiliar 
bands,  I  was  constantly  re- 
ferring to  a  chart  to  see 
where  the  band  limits  were 
and  if  I  was  still  in  the 
phone  or  CW  portion  of  the 
band.  Before  using  this  pro- 
gram, I  still  had  to  resort  to 
that  chart  when  I  would  oc- 
casionally operate  on  a  sel- 
dom used  band.  Now  the 
computer  will  verify  the  le- 
gality of  my  operating  fre- 
quency and  visually  display 
where  I  am  operating  within 
that  band, 

Last  but  not  least,  the 
program  provides  a  visual 
reminder  to  satisfy  the  sta- 
tion identification  require- 
ment and  will  give  a  flash- 
ing reminder  when  it  is  time 
to  identify, 

Written  for  the  Radio 
Shack  Level  II  TRS-80  with 
16K  memory,  the  program 
requires  about  9K  to  run. 
Since  there  are  no  unique 
statements,  it  should  readi- 
ly adapt  to  other  BASICs. 
The  overall  program  is  ac- 
tually composed  of  seven 
different   subprograms.    By 


compartmentalizing  it  in 
this  manner,  the  user  may 
choose  all  or  portions  of  the 
program  to  fit  his  particular 
needs  or  memory  capability. 

Program  action  is  simple 
to  follow.  Just  respond  to 
the  computer's  requests 
and  you  cannot  go  astray. 
The  program  should  be 
loaded  and  ready  to  use 
when  the  operator  sits 
down  for  a  hamming  ses- 
sion. Then  he  will  have  all 
these  capabilities  at  his 
fingertips 

Program  Introduction: 
Statement  lines  1  through 
52  graphically  introduce 
the  program  and  ask  the 
user  to  input  his  choice  of 
subprograms.  I  have  made 
extensive  use  of  the  INKEYS 
function  throughout  the 
program.  This  allows  faster 
responses  and  saves  wasted 
effort  by  not  having  to  use 
the  ENTER  key  to  input 
data.  Safeguards  have  been 
incorporated  to  prevent  the 
program  from  crashing  if  a 
wrong  key  is  inadvertently 
hit 

Favorite  Repeater:  State- 
ment lines  100  through  288 
comprise  the  repeater  infor- 
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16 
MODELS 


MFJ-941C  300  Watt  Versa  Tuner  II 

Has  SWR/Wattmeter,  Antenna  Switch,  Baton.  Matches  everything  1.8-30  MHz:  dipoles,  vees, 
random  wires,  verticals,  mobile  whips,  beams,  balanced  lines,  coax  lines. 


Ham  Radio's  most  popular 
antenna  tuner,  improved,  too. 


95 

(+54) 


Fastest  selling  MFJ  tuner  .  ,  .  because  il  has 
the  most  wanted  features  at  the  best  price 

Matches  everything  from  1.8  30MHz:  dipoles. 
inverted  vees.  random  wires,  verticals,  mobile 
whips,  teams,  balanced  and  coax  lines 

Run  up  to  300  watts  RF  power  output. 

SWR  and  dual  range  wattmeter  (300  &  30 
watts  full  scale,  forward/reflected  power}.  Sena 
live  meter  measures  SWR  m  5  watts. 

MFJ-900  VERSA  TUNER 


mnmm        fm 


MFJ-900 


o©©l  $4Q 


95 

J +  $4} 


Matches  coax,  random  wires  1.8-30  MHz. 

Handles  up  to  200  watts  output;  efficient  air 
wound  jnducfor  gives  more  watts  out  5x2x6" 

Use  any  transceiver,  solid  state  or  tube. 

Operate  aH  bands  with  one  antenna. 
1  OTHER  200W  MODELS: 

MFJ-901,  S59.95  ( +  $4),  like  900  but  includes 
4  1  baiun  for  use  with  balanced  lines. 

MFJ  16010,  S39.95  |  +  S4).  for  random  wires 
only  Great  for  apartment  motel,  camping,  opera 
tion  Tunes  1 .8-30  MHz. 

laaaaa^aaaaaaaaaaaaWaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa^aaaaaaW 

MFJ- 984  VERSA  TUNER  IV 


MFJ-984 


$329 


95 

(+  $10) 


Up  to  3  KW  PEP  and  it  matches  any  feedime. 
18  30  MHz,  coax,  balanced  or  random. 

10  amp  RF  ammeter  assures  max    power  at 
mm.  SWR  SWR/ Wattmeter,  for ./rel ,  2000/200W 
18  position  dual  inductor,  ceramic  switch 
7  pes.  anl  srrtch-  250  pt  6KV  cap  5x14x14' 
300    wart    dummy    load.    4:1    lemle    balun, 
3  MORE  3  KW  MOOfcU:  MFJ  981.   $239.95 
(*$10)    like   984   less   ant    switch,   ammeter 
MFJ  912,  $239,95  (  +  $10),  like  984  less  am 
meter.    SWR/Waltmeler     MFJ  980,    $209  95 
(  +  $10),  like  982  less  ant.  switch. 

^See  List  of  Advertisers  on  page  i30 


Flexible  antenna  switch  selects  2  coax  lines, 
direct  or  through  tuner,  random  wire/balanced  line, 
or  tuner  bypass  for  dummy  load. 

12  position  efficient  airwound  inductor  lor 
lower  losses,  more  watts  out. 

Buirt  in  4:1  baton  for  balanced  lines.  1000V 
capacitor  spacing. 

Works  with  all  solid  state  or  tube  rigs. 

Easy  to  use.  anywhere.  Measures  8x2x6",  has 

MFJ-949B  VERSA  TUNER  II 


— 


MFJ-949B 

1 1 

°°f  $1QQ95 

(  +  54) 


139 


MFJ's  besl  300  watt  Versa  Tuner  II. 

Matches   everything   from   1.8-30   MHz.   coax, 
randoms,  balanced   lines,  up  to  300W   output, 
solid-state  or  tubes. 

Tunes  out  SWR  on  dipoles.  vees.  long  wires, 
verticals,  whips,  beams,  quads. 

Buit-ffl  4:1  balun.  300 W.  50  ohm  dummy  load. 
SWR  meter  and  2  range  wattmeter  (300W  &  30W). 

S  position  antenna  switch  on  front  panel.  12 
position  air  wound  inductor  coax  connectors,  bind 
ing  posts,  black  and  beige  case  10x3x7". 

MFJ-989  VERSA  TUNER  V 


MFJ-989 


*329 


95 

(  +  $10) 


New  smaller  size  matches  new  smaller  rigs  - 
only  10  3MWk4  1/2Hx1  4-7/80"" 

3  KW  PEP.  250  pf  6KV  caps.  Matches  coax, 
balanced  lines,  random  wires  1 .8  30  MHz 

Roller  inductor.  3  digit  turns  counter  plus  spin 
ner  knob  tor  precise  indue  lance  control  to  get 
Itiat  SWR  down 

Built  in  300  watt,  50  ohm  dummy  load. 

Built-in  4:1  fertile  balun. 

Built-in  lighted  2%  meter  reads  SWR  plus  for 
waroVretlecterJ  power   2  ranges  (200  &  2000W) 

G  position  ant.  switch,  Al    cabinet    Tilt  bail 


SO-239  connectors,  Sway  binding  posts,  fin- 
ished in  eggshell  white  with  walnut  grained  sides. 
4  Other  3Q0W  Models:  MFJ-94QB,  $79.95 
(  +  $4).  like  94TC  less  talun.  MFJ  945.  $79.95 
(  +  54).  like  941 C  less  antenna  switch.  MFJ  944, 
$79.95  (+S4).  like  945.  less  SWRArVattmeten 
MFJ  943.  $69.95  C  +  S4).  like  944,  less  antenna 
switch.  Optional  mobile  bracket  for  94 tC.  9408. 
945,  944.  $3  00 

MFJ-962  VERSA  TUNER  III 


MFJ-962 


Run  up  to  1*5  KW  PEP,  match  any  feed  line 
from  1.8  3D  MHz. 

Built  in  SWR/Wattmeter  has  2000  and  200 
watt  ranges,  forward  and  reflected 

6  position  antenna  switch  handles  2  coax  imes 
(direct  or  through  tuner),  wire  and  balanced  lines 

4:1  balun.  250  pf  6KV  cap  12  pos  inductor. 
Ceramic  switches.  Black  cabinet,  panel. 

ANOTHER  15  KW  MODEL:  MFJ  961.  $189.95 
(  +  $10),  similar  but  less  SWA/Wattmeter 

MFJ- 10,  3  tool  coax  with  connectors,  $4.95. 


For  tech  inlo  ,  order  or  repair  status,  or  calls 
outside  continental  US  and  inside  Miss.,  call 
801  323  5869. 

•  All  MFJ  products  unconditionally  guaranteed  for 
one  year  (except  as  noted), 

*  Products  ordered  from  MFJ  are  returnable  within 
30  days  for  full  refund  (less  shipping). 

■  Add  shipping  4   handling  charges  in  amounts 
shown  in  parentheses. 


Write  for  FREE  catalog,  over  80  products 

ENTERPRISES, 

INCORPORATED 


MFJ 


■47       Box  494,  Mississippi  Stale,  MS  39762 
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Program  listing. 


1  PEN   JACK   MRRTIN  -  U8XU 

2  HTn  r*r,'    1966 

^  clear  i&oo 

CL£sRRIHTCHR*<23> 

print*444.  ****  h  r. 

F0RV=lTD5 

PRiNTt7i6,*c  o 
mrin  iiriimnii  in  i 
print#710.* 

FQRK*1  T0266*  HEXTK 

tCxrv 

CLStRRtNTFENU   OF    CCmflULiS" 
PR]NTSTRINQ*i:55."*"  *i 
PRINT:  PR]  NT 


11 

14 

16 

13 

20 

22 

2* 

M 

26 

36 

32 

34 

36 

36 

46 

42 


rt     HELPED    *•*' 


-      CO      -     CO* 


print" i.   repeater   INFO- 
PRINT 2.    CONTEST   OPERPTOR* 
PRINT'S.    O   -   SIGIWLS" 
PRUfT*4*    THIRD   -  FRRTV  hGREETCNTS" 
PRINTS.    ID      ER" 
FRIHT-6.    FREQUENCY  CKCtf- 

44   PMHT7.    EXIT 

40  PRlMTs  PRINT  COT**** 

56  COSUB I .6606 t  lFUHLCfttStt     I  GP.fC  -  K*»>    SGGTOQt 

52  ONKGOTOlOO,  306,  5BO-  766, 9BS    11^    J 1GB 

166  GLSsRftlNT-FFii.iuRlTE   REPERTER    INFO* 

101-    PRIM  I 

KM    PRINT  "THIS   PROGRRN   MILL    RROU10E    INFORtWT  ION   RBOUT 

tfe    PRINT" VOJR   FRJJOPITE   REPERTER C S ? •    ENTER   THE  LftST" 

10$   PRlNTThFEE    LETTERS  OF    ITS  CflU-   OR    THE   FREHJENEV" 

116   PRINT  "PH1F    ■  IT    73>   OR    THE   HRFE    OF    T*E    CITY   UHERE" 

IIS    PRI?fTI.£*EATER    15   LOCFiT££j_  - 

J  14    PRINT*  FR1MT 

Hi      INPUT  TINT  IONPjS* 

i36  if  s»=  -  wo^nsM  ■  :a  m  -ors*= wbe  o  lev-gqsub206 

121     IFS**-*R"«S*=-  I'2^2"0RS*»tTa««LE5TCIMMGOSUB26i 

JF5S=*,^L"Ci^**,,2©'00*C4^i=''R1^JD*:E"Gu.  1*202 

I  -        .1         L-THf  -,,      . 

■  ■    GOTO2B0 
_n,<    n  :-|i  'in. ■■tlu-34    34*356   MJD*T      BECKLEV.UU"iX=l: RETURN 
2ftl    PRIM-  'i-iF'  ..piLF    "-I  45   ";^f;'     .CHflRLESTOH*llJ•./,|  :X=1 1 RETURN 

20L   PRINT    'K.mFE- 26^66  >?4   mJD*J"    .ROfiNC#i.UFiwJX^URETURH 
PRINT"  fwin1"THRT    SfNTlON    It  N01    OH  FtLE" 
*fcItrr=l4>lMTrtluT>CR   ST-flTIfll<        I     ■    "— 

U&T6O05 
tFKS^SQOT0tl4 
lf»3  10204 

B= SG0T020 

[NTJUS1   EMTER   Of*  i 

PRIMTVQU    H-liCiU    IF    17 
PRIHTtPRtNT 

ITIOM      INPU1 

IFPO=":,JG0T02B 

LET  ■-.■- 
*l 

IF":         *-'T*«ES2 

IFl  *         =$tlT*CN37.- 

G0TQ314 
322   PRINT*  PRINT"  TmT    IS 
324   PRIMTaFRlMTUflHT    IT 
324   G0SUB1600S 
327    lFKB*85G0TCI3.:-2 
J!2©    IFKfl<  :;,8GOTQ326 
336    TFKB=;*SGOTQ306 
332   LETC*fX>-ft* 
334   GQT3366 
334   PRINT  FLREflPV  UOR+ED  HIM   — * 

336  ocrro386 
476      -J" 
475    rp»- 

OLSnNPUTQ   -   SIOIflL     (ENTER      S      TO  STOOTjO* 
IFfcS^"5*G0TQ2§ 

RESTORE 

FQR1=IT02J4 

REf-tt^tl 

lFf*i='EHfc"G0T0556 

|FFfc*=€r*G0TQS2B 

terrj 

t?X>6BCH99a 

GHJ305UBSS3  51^52^523-52^  530, 5S1 -TO, 533. 534 ,525. 536, 537-536-53*. 
540,541,54- -54"   5*4  ,545.546  54?* G0T051 6 
PR1HTCRLJ    ARE  ™j   &USV^-:X~1i  RETURN 
PR1NTGRM*    Ffi    1    BEltC    LIITERFERE&  UZTN^tM-U RETURN 


si 

D 

rs2 

314 

St< 

31  & 


_1GN   F»«J    COWlfTER   MILL    LET1 
1<j   A   UH  L  l«.Htt.-' 

5-       1"       IUPHMJHI 


ft  NEU   OtC    —   C«J_ 


IT' 


5»2 

i,    ,  |. 

■set 

■-.I  i 

510 
512 
514 

5» 


526 


527 

aae 

52<« 
530 
531 
532 
533 
534 


996 
537 


541 
•  *. 

544 

544 

547 


reiHTBRNt 
PRlNTOPOt 
PRINT  -CRP* 
PRIHTORQt 

PRIHT"ORSi 
PRINT"ORTi 
PRINTnClRUt 
PRIHT^CIHJt 
PPINT"CR>it 
PRtHT-0R2( 
PRtKT"OS6: 
PR4HTQS»  t 
PRINT  "OSLi 
PRlHT*OSN» 
f^IITT*CSPt 
PRINT"CSL>t 

Ff:lHTHQSV* 
PPINT'OTB* 
FRINT"0TC1 
PRIHT"OTHJ 
PRIHT"OTRt 


ST  HI  1 C^  *  »  K- 1 !  PET1«H 
IIICREFt5C    POlCR^',=X*l*R£TLRH 
PEFtSE    POUCR?"iX>  1 1  RETURN 

SEHtf  FRSTBRT"'  s  ^=  1  *  PE 1 0f  i 

LMD  SLOUER '"' :  X=l  s  RET  URN 
ST  OP   SENLi  1 N67  "  i  K- 1 1  ftE  T  URN 


^54 
551 


«61 

4&? 
TOO 
762 


764 

766 

Tim 

713 

'.4 

714 
71© 
726 
722 

.~M 

724 
720 

*m 

732 


PRINTiPRltfr-THOT   QC 
PR1  NT  s  PR  I  NT  ^-mOTtCR 
G0SU6i6665 

-^B9GOTO(5e6 
IF^^C  576G0T0554 
!FH*=7SGOT02e 
DftTft'ORL" .  "OPH"  . 
DftTR"fiRU" .  -CRi  '" 
WTRHO^J:*".'Kas,J,,J 
OPT R" END" 
CL^sP1&INTlhTHIRC* 
PRINTSTTRIHG*  <^T. 
FRIMI 

PRIHT^^LU^ 
PRINT"CCR^ 
PRlffT-^PS'^ 
PR1NT-CUC> 
PRIHT*<CE> 

print"  <tn 

PRIHT">:XH> 
PRINT"  (HIV 


IS  T>€FE 
^«LL    t 

SHHLL 

HRME   70U   RHSTHl  OR    hE?"  i^H  RETURN 

HR£   \H>l.l   REfW^l|tX- 11  RETURN 
UHPI  MILL   VOU   CflLL   RWIH^ix-liRETURM 
*«0  IS  CYCLING  r£7*i»ltKCTURN 
ARE  fT.>   SIQHRLS  Ffit»IHG^-t5?-iiP£TURN 
00  VOU  Hue  EREI*:-1W^«S5>1 1  RETURN 
DO   ««U    ftC*>DWLEM£   RECEIPT  — l X=l:  RETURN 
EHftJ^    I    REPEfiT  UG1   NE=.S«iE--;J^is RETURN 
WII-L  VOO  RELRV^'tX- it  RETURN 
SMHLL    I    SEND  fl  SERIES   OF    U'S^iX-lt RETURN 
SH«J_    ]    CHFINGE   f- REOLCNCW  *  H-l  I  RETURN 
UORD  CCiUirr    RGREEr"1i>t^l:RE7UR»^ 
HOI."    MAN'.f   MESSAGES   UO   'y^MJ   HftUE?JI  eM"l  I  RETURN 
LHRT    IS   VOUR   LOCATION"' 1 1{»  It  RETURN 
UHftT    IS  '.^XJR  TlrE      tj<=li RETURN 
IS  NOT    ON   FILE" 


■OPO*. 
l,OFf2" 

HG3T&4' 


•ORF'"  *  "OKO* .  wOftS* ,  *QR1  * 

"QTC",  "OTHH,"QTR,, 


PfiRTV 


RGREEMENTS' 


Mfl 


■in 
■']  3 
HL5 

■li 

•I 
?26 

■:: 

♦.. 
no 

9Z2 
■?54 
-?J4 
^3C1 

■^40 

-14 


RRGE>ITINR 

OOLIUTft 

BRAZIL 

PtfiflDB 

CHILE 

COLUhOtft 

cosm  Rico 

i.  HER 

LiOMINICPN    REP. 
PR  I NTSTR I  f4&t  ( 55 ,  "  ■  *  *  J 
PRIWTiFRlNTHIT    'C    TO  CONTINUE1 
GOSUP 16605 
IFKB=47G0T02S 
IFKK  >67G0TO72S 
CLS*  PR  I  NTCMt*  i  23  > 
PHI  NT*  129    'HIT    'SJ     TO    STOP' 
PRlin4)1^2>"HlT     'RJ     TO    RESET" 
ft=  1  r  &=<il  C*©  *  0=0 
PRlNT**4e  ftiM  "JeiM      miC$m 

&»10 
E=t0 

PP I NT6476 ,  "    "  $ 
FOR>]=  1 T03  20 1  NEXT*  I  E»E  -  1 
PRlHT+47©.-i    *l 
LETO»»lNKEV« 


mc    ecupcc* 

<V5>   EL  SALUftTXiR 
•TG-    GUOTfWFLR 
C6R>    GLM**^ 
(HH*   NftlTI 
<NR^   HQI«ttJRH5 
<4K4>    ISRHEL 


<EL> 

*.3P» 

<0H"» 


LtecRin- 

fcxicar* 

NICRRFIOUR- 

Pf■41rtF^, 

PFffftGUHV- 

PERU- 


i:6V5>    JPMAJCft 
CJV)    JORDRN 


t<f,"*l>    TR]NtDM>'M 
<CK?   LKUGUFrV1k 

%W>   iJEHE2UEUHH 


;i 


H  T    1   F  V    *     !" 


i  FORK-  IT0266I  NEXT* 
- :  FORX*  1 T0206;  *CXTK 


!FO*«,"P*GeT0(»6 
1FQ«*-S-G0TK2S 
IFT£=-lG0TO332 
QDTD91 " 

PRItfT*44a-Ai"  "J0J"       "JCJ' 

tFB=6G0T01»4« 

00TO9 1  J. 

LETO*-II*;tV* 

3FQ*=ifRrtQ0T09O6 

IFQ«»*S+,tJ0TTJ5k6 

PRINT6032^"I   T>  E 

PRINT  6632." 

G0TOD46 

llOO  O-SiPRlNT'CEFSS  OF  LICENSE- 
1162   PR1NTSTR1NG*<5»*,'«*>J 
1104  PRINT 
1164   PRINT  "<H>OUl££ 
liOS  PRINT"  < l'T>ECHH1C1RNm 
1116  PRINT  "^OeHKRPL    <0R  tO^■^l>IT10MH.>,, 
It  12  PRINT"  <ftVDUHNCLDJ| 
1114  PRINT  W<E>XTI»M 
1116  PRINT 

111®  PRlstT-UHlCH  €U*SS  ARE  'AJL< 
1119  GOSUEs  16665 
112ft  IFl«*76W*E^&4a»r©»7iCPKe-65AJi4^^5G0TOll^ 

1121  1FKB<:  TOORl^C  >O40R»3<  >71W»%<  6-ORT&    ^^GOTGl  11^» 

1122  LET&=h& 

1124  CLSiPRlNTBfWjS  OF    QP£ftflilC«- 
1126  FRlNTSTRll«i»<55.  "»*    .: 


matton  program.  When  the 
user  responds  with  the  last 
three  letters  of  the  repeat 
er's  callsign,  its  frequency 
pair  (e.g.,  13/73)P  or  the  city 
where  it  is  located,  the  com- 
puter will  display  pertinent 
information  concerning 
that  repeater;  One  helpful 
bit  of  data  provided  is  the 
proper  beam  heading  for 
that  repeater.  Lines  120 
through  197  and  200  to  279 
are  reserved  for  the  user  to 
insert  information  pertain- 
ing to  his  favorite  repeaters, 
I  have  put  data  in  these 
lines  just  to  provide  format- 
ting examples. 


Contest  Logger:  This  rou- 
tine is  the  answer  to  the 
contester's  prayers.  It  re- 
sides from  lines  300  to  338 
It  will  ask  for  the  callsign  of 
the  station,  check  memory, 
and,  if  not  already  logged, 
will  tell  the  operator  that  it 
is  a  new  contact  and  to  call 
it.  If  contact  is  made,  the 
call  can  be  saved  in  memo- 
ry for  recall  later  If  the  sta- 
tion was  previously  logged, 
the  user  will  be  informed  so 
that  a  different  station  can 
be  checked.  Searching  ac- 
tion is  completed  in  sec- 
onds—a lot  easier  than  try- 
ing to  find  a  callsign  in  a 


stack  of  dupe  sheets!  State- 
ment line  11  is  initialized 
for  100  contacts  This  can 
be  adjusted  if  desired, 

Q-Signah:  How  many 
times  have  you  heard  a 
Q-signal  used  and  tried  to 
remember  its  meaning? 
Statement  lines  500 
through  603  provide  instant 
recall.  The  user  enters  his 
own  catalog  of  Q-signals  in- 
to DATA  statements  begin- 
ning on  line  600.  I  have 
already  inserted  23  signals. 
These  can  be  altered  to  suit 
individual  needs.  The  only 
program  modification  re- 
quired   is    changing    the 


DATA  statements  and  lines 
525  through  547  to  support 

the  changes  made.  Be  sure 
the  last  DATA  element  is 
"END". 

Third-Party  Agreements: 
This  program  will  display 
the  list  of  countries  with 
which  the  United  States  has 
third-party  agreements. 
Statement  lines  700  to  732 
support  this  function.  The 
list  includes  call  letter  pre- 
fixes. If  the  country  is  not 
listed,  do  not  make  that 
phone  patch! 

Station  Identification: 
The  operator  can  initiate 
this  program  when  the  QSO 
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I  I3& 
1132 
1134 
1136 

II  SB 
II*© 
1142 
1144 
1146 
114S 
1150 
1151 
11"!; 
1153 
1154 
1156 
J  157 
11 50 
1153 

1161 
1162 
IS&4 

1166 
1163 
1 17L3 
1172 
1174 
U76 
1178 
118© 

iias 

UB4 
1186 

USB 
i  |©9 

U9B 

it92 

1104 

11 

1190 

17e© 

ir©2 

13©4 
1366 

tjes 

1310 
1312 

1320 
1322 
1324 
133© 
1332 
1334 
1336 
1333 

13*2 

1  iJF^t" 

1349 
1350 
1352 
1354 

1356 

13S8 

1360 

137© 

1374 
J--_ 
1J7£ 

13S2 

i:&4 
i  to£ 

131  : 
139© 

I3$2 

- 

1396 

14GO 

14&2 
1410 

1412 
1414 
1416 


$.5  tawi' 
.e  *:i5H> 


5. 

7. 


2&.&  (left}* 
5©,e  <6* 
144-S  <»>- 


EflHO   RRE   VOU   OPERATING   ON?" 
JFURKK&*  x  1GRUFHL<KB*?  >7G0T01 144 


PRINT 
PRXHT~1, 

PFfJNT"3_ 

FRIHT-4. 

PftlMT 

PRINT 

PRlNT"UHICH 

Gu5TJ&lB©B©l 

LETB=X 

1FC-78GGT0U52 

JFC-S4O0T01154 

lFC*riCPC»650ff!C^»CrTOiI56 

IFB»7iGRB-60Re=7TML»#1RIMT*W.>lC£S  C*W©T  ©PfcRHTE   THESE  ~  s  GOTO  1 132 

I FB-1  QTgB-2QBft *  4GEfr»5«X)Tm  156 

IF^lC*?fi=l'0ee=i30ftfi»4C*!&*M^>fl^IHl"IECH&   f*t   NOT    f^LCiJEl>-  tGGTOl  182 

CLStPRINT-MODE   OF    CPEEfifTKW*    (C>U      OR      <p:-HQHE?" 

oosooteeoti 

1  F*rB*670F:KB  ■  33007  0 1 1  r_.y 
1FK&C  >£7©RfcB<  >e©G0TOi 1 5? 

L£lM=KeUFC«04flWmi«67ThEJ«^lffr,,TEC*^lLlf*e.  CF**DT    U5E    CU"»G0T01132 
IFC-TefH&H-SetrtU^^lHr-HOWlCES   DO   HOT   HPWE   PHO£   PRlulLEG£S":(*JT0lie2 
PltlKTiFRlHT 

pPi+rr-i*«T  is  voup  present  operating- 

lFO73G010l3©a 
IFC-E4GDTG132© 

IFO71OQTO1330 
ir-t*65GQTPi::.7Q 
IFT>6©GGTQ141© 

OHWX>SJBll<**    1132    1134.1196*1 190 

f<  1  NT  i PRINT ~DO  VQ©  WISH  A  tCW  FREGWDtV  OCO    <V'M,?m 

lFr-#=S9GGT0  i  L24 

ii  i  B»7eGcrrG2S 

PRlHT  "SOF-I.-.'         WKE    JLLEGHL  M " 5RETURN 
Ff,'lHTHBETTLP   GET    fctfCK    JM   Tht    &F«NU.  "!  RETURN 

*ITHCMEO    VUUR   '*Q#    YOU  PE  OUT    C*    THE   bbho,dsp£tokm 
PRINT  "S-CPL    Cf*tS    T»e   PUfc    £4.  If* '  "  I  HT URN 

•  rr-QOTt>*i   VQU""tR£Ti*t( 
IFr    =7,  7©f*©Fs~3.  7500101 
IFF    =7*  l©F#X* '  -7-  15G0T01 
IFF  )  *2  % .  1  3ftMDF<  =2 1 .  20G0TQ 1 3 1 B 
1 FF  )  =28.  1  ©>**>F<  =26.  23G0T  0 1 7J 1  © 
SPT0117Q 
I  FH-SSTHENPft  INT ''NOTICES   00   NOT   HRaJE   PHONE    PR  1UI  LEGES  «j  GOTO  U  85 

GOToiseo 

l  rr  ->-5©.  ie*»c*r<»54.©&GQTOi5©0 

j  ff  >- 1 45 ,  ©aptc*  < .= 1 *@ ,  ©topic  i  see 

OJTOllTg 

I  FF  ^  *3.  525AOF  <  -3 ,  TTSQOT  q  1 358 

Iff  ^«3.@?H«c<=4,eoooioi5«e 

I F  F  >-7 ,  825AK)F<  -7  .  15C30T01 35S 
1 FF  5 -7. 225flNDF<~7. 3flG0T0 1 560 
I  FF  >- 1 4 .  025RNDF  't  - 1 4 .  26G0T  U 1 J58 
I  FF  v-  i  4 «  275W^C>F<  =  14.  35GCU  0 1  SO© 
lFF>-2Ue2S»«F{«21 ,  25G0TCil35& 
IFF  >*2t ,  3»WF<^  1 ,  45G0TOI  5<» 

i  ff  ^2s .  ee»»sF<'2e.  58CS0T0 1 3se 
iff  ^2B.  5iHrc>F<^2^,  Tieetnoisoe 

IFF ^=58*  lOfl«3F<=54.0OQOT^l5e& 

IFF^=144i0finDFv-144.  iaCOT0135& 

lFT^-144.  llF»CF<-l4a.@©Ci0T0l5a^ 

GOTO  1 1 7S 

1FM-90THEHP1*1NT,",IOU  ARE  HOI  IN  THE  PHONE  PORTION"  I  Gen  01 1^1 

Q0TGl50a 

3 1 F " «3. 525HN&F<=3. 775G0T  0  L  4©© 

IFF  >«3,  &&+*.*  <  =4 .  OeGOTu  15©© 

I?  F>=7-025**«>F<=7.  15©00T014©© 

JFF>*7_  l5i»CiFt=7,  3©SCrrOi50© 

IFF  >=14.  ft2WM?F<  *14. 2©900T014©e 

I  FF  >=  1 4  .  2 1  «*<>F<  *  1 4  .  35G0TG  IS©© 

IFF >*21 ,  023FU45F<  *il .  25007014©^" 

1  FT  >~2 1 .  J75HNI>F<  -2 1 ,  45CJJT  0 1 5GB 

IFF>*26.  ©BF4«>F<-28,  5©&CjT01  4©Q 

IFT  »  23 . 5 1  «<+"<  =29.  7OG0T0 1 5©© 

IFF  >=5e,  &a««?F<=5©.  1©G0T014©© 

IFF  >«5©_  1 1  FMl-F  i *54,  ©©UJT015©© 

1FT    =:4-J.«*»t'f  -»144.  tSGOt 01460 

IFT    » 144,  1SF90F    *  1 4y  „  tfWGt'l 0 1 500 

GGTOliTfc 

IFM?*9OT>C>r*tWTl-y0U  »?E   QUI    OF   T«.   PHCtC    EMS© "  J  GOTO  1 1 32 

GOTOtsae 

]  I  I"  >-3fc  50fHHDF<  -3 .  775G0T0I  4*0 
'J  '     -Z-,776fHW<-4,0©GOTtjl5©© 
IFF    ■7*©©«*r<»7.  LS&0TG144© 
IF  r  J  =7.  16*NDF    =7  .  3©G(iT015©© 


1419 

Hi. 

:  K 
i-i.^ 

•  ■*    . 

1434 

1436 

144M 
144. 

13M 
151© 
1512 
1514 

1516 
1550 
l^R*" 


15?  - 

1964 
1561 
157© 

- 

137fr 


15'*1 
15<«^ 

159^5 
1590 
L60© 
1^>"*. 
16©4 
16©5 
16©6 
161© 
1612 
1614 
Wit. 
1616 


IFF  ■:  =  1 J  t  ©©Rt4t*l  =14,  2©bUT0 1 44© 
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(where's  that  Q-signal  pro- 
gram!) begins.  A  visual 
timer  will  be  displayed,  up- 
dated each  minute,  and 
provide  a  flashing  reminder 
when  the  time  limit  has  ex- 
pired  and  station  identifica- 
tion must  be  made.  When 
the  ID  has  been  made,  the 
time  can  be  reset  and  the 
sequence  repeated.  Reset 
can  occur  any  time  by  hit- 
ting the  "R"  key  Hitting  "S" 
returns  the  program  to  the 
menu  of  commands.  This 
IDer  routine  is  in  statement 
lines  900  to  954  The  timing 
sequence  is  software  con- 
trolled (FOR.  .    NEXT  loop) 


and  may  have  to  be  adjust- 
ed to  allow  for  differences 
in  machines.  Line  914  con- 
trols this  timing. 

Frequency  Check:  The 
largest  and  most  complex 
subprogram,  it  resides  from 
lines  1100  to  2007.  Don't  let 
that  scare  you,  though.  If 
you  answer  all  prompts  and 
data  requests  when  re- 
quired, the  computer  will 
provide  the  proper  re- 
sponse. The  program  is  de- 
signed to  give  the  operator 
the  security  of  knowing  his 
operation  is  within  the  band 
limits  established  for  his 
license.  This  verification  is 


supported  as  the  program  is 
run  and  then  reinforced  by 
graphically  displaying  the 
operating  frequency. 

The  frequency  program 
can  be  customized  for  spe- 
cific requirements.  For  ex- 
ample, if  you  always  intend 
to  remain  a  General,  elimi- 
nate   lines    1102    through 

1121  and  change  lines  1100 
and  1122  to  read: 

1100  CLS 

1122  LETC  =  71 

This  eliminates  answering 
the  class  of  license  question 
each  time  the  program  is 
run.    If   your   operation    is 


confined  to  one  band,  make 
variable  B  at  line  1146  the 
applicable  value  Also,  if 
you  never  use  CW,  make 
M  =  80  at  line  1160  to 
establish  phone-only  opera- 
tion (also  delete  lines  1156 
and  1157). 

As  previously  stated,  this 
is  a  highly  versatile  and  use- 
ful program,  either  piece- 
meal or  in  its  entirety.  I 
believe  it  contains  some 
routines  which  every  ham 
will  find  helpful,  I  hope  it 
will  take  some  of  the  paper- 
work out  of  your  operation 
and  give  you  more  time  to 
rag-chew!  ■ 
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f  dward  W<  OsndeU  WD8CBE 
Rte~  8f  Sox  79 
Warsaw  IN  4BS80 


Berserk  Direction-Finding 

Zero  in  on  transmitters  in  seconds  with  this  TRS-80  program 

It  will  tell  you  how  to  get  there,  too. 


In  any  radio  direction 
finding  operation,  wheth- 
er it  be  tracking  a  jammer 
or  a  distress  signal,  the  time 
factor  is  important.  The 
Radio  Amateur  RDF  Assis- 
tant minimizes  the  time  in- 
volved in  tracking  a  trans- 
mitter. The  program  allows 
the  operator  to  determine 
the  general  location  of  the 
transmitter  instantly  by  en- 
tering the  headings  to  the 
transmitter  from  two  sta- 
tions whose  locations  are 
known.  The  advantages  of 
this  method  over  the  stan 
dard  map,  protractor,  and 
straightedge  approach  are 
speed  and  accuracy.  The 
high  speed  of  the  operation 
allows  for  comparison  of 
headings  from  different  sta- 
tions and  for  quick,  repeat- 
ed calculations  if  the  trans- 
mitter is  moving. 

Other  features  of  the  pro* 
gram  include  the  giving  of 
directions  to  the  transmit- 
ter for  field  units  and  pro 
viding  a   listing  of  the  DF 


committee  members  and  re- 
peater users,  with  their 
calls,  phone  numbers,  and 
distances  and  directions  to 
the  transmitter,  allowing 
the  RDF  net  control  to  coor- 
dinate the  efforts  of  the  sta- 
tions in  reaching  the  trans- 
mitter site.  The  data  for  this 
listing  is  stored  on  tape,  so 
the  user  may  have  different 
tapes  for  different  repeat- 
ers or  bands. 

Instructions 

After  you  have  CLOAD- 
ed  the  program  and  entered 
RUN,  the  computer  will  ask 
you  if  you  want  the  data 
tape  loaded  before  continu- 
ing with  the  program,  You 
would  normally  do  this 
when  stations  will  not  be 
giving  you  bearings  im- 
mediately, such  as  right 
after  a  jammer  or  ELT  has 
appeared  on  frequency.  If 
you  need  to  determine  the 
transmitter's  location  im- 
mediately and  have  the  ap- 
propriate  information,    en- 


ter N  and  the  program  will 
continue-  You  may  load  the 
tape  later  if  needed  by  se- 
lecting that  option  from 
the  menu 

Next  the  computer  will 
ask  you  for  the  coordinates 
of  station  A.  Type  in  the 
horizontal  coordinate,  a 
comma,  and  the  vertical  co- 
ordinate of  the  first  station 
that  you  will  be  taking  a 
bearing  from.  (This  informa- 
tion can  be  found  by  pre- 
paring an  RDF  Map  and  a 
Station  Data  Sheet  de- 
scribed later)  Press  ENTER 
and  the  computer  will  then 
ask  you  the  bearing  that 
that  station  has  on  the 
transmitter  Type  in  this  and 
press  ENTER.  Repeat  the 
procedure  for  station  B,  us- 
ing a  second  station.  It 
should  be  noted  that  you 
should  not  enter  two  sta- 
tions that  have  the  same 
bearings  or  whose  bearings 
have  a  difference  of  180° 
This  will  result  in  a  divide- 
by-zero  error.  This  situation 


is  rare  and  even  if  the  com- 
puter were  not  used  the  re- 
sults would  be  meaningless. 
The  user  should  simply  se- 
lect another  station  to  re- 
place one  of  these. 

Once  this  has  been  done, 
the  transmitter's  location  is 
printed  along  with  direc- 
tions and  distances  from 
stations  A  and  B  to  the 
transmitter.  To  see  the  list 
of  options  available,  press 
ENTER. 

The  first  option  is  DF-Fix 
Calculations,  which  was 
just  described.  You  would 
select  this  option  if  you 
want  to  enter  a  new  set  of 
headings  to  the  transmitter. 
This  is  the  only  option  that 
affects  the  transmitter's  lo- 
cation. The  other  options 
only  use  this  data  to  pro- 
vide related  information. 

The  second  option  pro- 
vides   directions    to    the 
transmitter  for  a  field  unit 
The  computer  will  ask  you 
for  the  coordinates  of  the 
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ROM-116 

Now  includes: 

•TEXT  EDITING 

•RTTY  PICTURES 

•  SAVE    EXT   TO  DISK  Detailed  brochure  available  on  request. 


Featuring: 


1200  BAUD  OPERATION.  Not  limited  to  110  baud 
because  of  timing  loops.  60,  66,  75  &  100 
W  P.M.  Plus  110,  150,  300 f  600  &  1200  baud 
operations  possible, 

FLEXIBILITY  OF  OPERATION.  Instantly  change: 
Baud  Rates;  Program  Mode  (ASCII/Baudot); 
Program  Status. 

SPLIT  SCREEN  VIDEO.  Transmit  &  receive  data 
displayed  separately. 

REAL  TIME.  Automatic  CVWID  without  user  in- 
tervention. Automatically 
updates  at  end  of  month 
or  year  ^^S   LnOuJff 

nicroProducts 


Other  features 
include: 

•  Two  Serial  Ports 

•  Fourteen  flutters 

•  Automatic  CW/ID 

•  Transmit  Control 

i  Selective  Call  Feature 
Error  Correction  &  Editing 
Word  W  raping 
Easy  to  Interface 
30  Day  Unconditional 
Guarantee 

•  Hardware  Requirements: 
TRS-80Modellorlll  16K 
EXTERNAL  TERMINAL  UNIT 
REQUIRED 


606  State  Slreet,  P.O.  Box  892-R*  Marysville,  WA  98270  •  (206)  659-4279 


STAR  VIEW  MODEL  12K 

•  Complete  System 

•  Easy  to  Install 

•  Reasonably  Priced 

•UPSShippable 
Weight  125  Pounds 

•  More  than  1 0O 
Channels  Accessible 

THE  STAR  VIEW  12K  SYSTEM  KIT  CONTAINS: 

•  1 2  Foot  Antenna 

•Azimuth  Elevation  Mount 
•24  Channal  Receiver 

•  1  20°  Low  Noiae  Amplifier 

•  Faad  Horn 

•  Cables  &  Connectors 

•  No  Modular  Included 
(May  be  ordered  separately  for  $79. 95 J 

Available  through  your  local  Craig  Star  View  deafer  *  Call  or  write  for  information 
Dealership  inquiries  welcome  *  Price  subject  to  change  without  notice. 


H&R    COMMUNICATIONS,    INC.    Subsidiary  of  Craig  Corp. 
Route  3,  Bo*103G  Call  800-643  01  02 

Pocahontas,  Arkansas  7245S  "*  ^  or  501  -647  2291 


MFJ 


24  HOUR 
CLOCKS 

Your  choice:  dual  24  hour  LCD 
display,  or  24/12  hour  with  ID 
timer,  or  12  inch  quartz  analog. 


39 


QR        DUAL  24  HOUR  LCD 

MFJ-104 


Two  mdependant  24  hour  LCD  displays!  Read 
both  GMT  and  local  times  at  a  glance 

Six  digit  main  display  has  seconds  readout. 
Four  digit  auxiliary.  Switch  reverses  main/aux. 

Alarm  plays  4  selectable  melodies.  Alarm 
"ON'1  indicator.  Snooze  button. 

Quartz  timing.  Synchrorozable  to  WWV 

FNp-top  cover  serves  as  stand. 

Night  light  Forward/reverse,  fast/slow  set 
buttons    Lock  function  prevents   mis- set  ting 
Display  main  time  only,  main/auxiHary  or  main/ 
alarm  time.  Includes  battery    4x2x1/2  inches. 


■ii 


u  *  n 
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24/12  HOUR,  ID  TIMER 
MFJ  -102 


$ 


32 


95 


Switchable  24  hour  GMT  or  12  hour  format. 

ID  timer  sounds  every  9  minutes  after  reset 

Switchable  seconds  readout. 

Observed  timer.  Just  start  clock  from  zero 
and  note  time  of  event  up  to  24  hours. 

Bright  blue  0,6"  vacuum  fluorescent  digits. 

Alarm  with  snooze  function,  Synchronizable 
with  WWV.  Fast/slow  set  buttons  Lock  func- 
tion prevents  mis -setting  Power  out.  alarm 
"OAT  indicators.  110  VAC,  60  Hz  (50  Hz  with 
simple  modification).  UL  approved. 

Black,  brushed  aluminum  top/front  6x2x3". 


24  HOUR  QUARTZ 
MFJ -105 


49 


95 


True  24  hour  quartz 
watl  clock  has  huge  12 
Inch  diameter  face. 
Gives  excellent  visa- 
bill  ty  across  computer 
/radio  room. 
Fifteen  seconds  per  month  accuracy 
Single  *lAA"T  battery  provides  over  one  year 
operation,  immunity  from  power  line  failure  and 
eliminates  power  cord. 

Sweep  second  hand.  Brown  hi -impact  case. 
Glass  front.  24  hour  military  time  format. 

Order  from  MFJ  and  try  it.  If  not  delighted, 
return  within  30  days  for  refund  (less  shipping). 

One  year  unconditional  guarantee. 

Order  yours  today.  Calf  toll  free  800-64 7-1  BOO. 
Charge  VISA,  MC.  Or  mail  check,  money  order. 
Add  $4.00  each  for  shipping  and  handling 


CALL  TOLL  FREE       800-647-1800 


Call  601-323-5869  in  Miss  .  outside  continental 
USA,  tech/repair  info  Telex  53-4590  MFJ  STKV 

MP  I  ENTERPRISES, 

IvIb  w  incorporated 

Box  434,  Mississippi  State,  MS  39752  "A? 


+*&ee  it  si  of  Advertisers  on  page  t3C 
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field  unit.  Enter  these  coor- 
dinates.   The    coordinates 

can  be  found  by  finding  the 
field  unit  on  the  RDF  Map 
and  finding  its  correspond- 
ing coordinates.  The  com- 
puter will  then  display  the 
transmitter's  location  and 
the  distance  and  directions 
to  the  transmitter  from  the 
field  unit.  This  information 
is  presented  in  two  forms  to 
allow  for  different  types  of 
field  units.  If  the  field  unit  is 
a  car  restricted  to  streets, 
the  north/south  and  east/ 
west  directions  are  more 
appropriate.  On  the  other 
hand,  if  the  field  unit  is  on 
foot  or  in  open  country, 
distance  and  bearing  infor- 
mation is  more  relevant 

The  third  option  is  the 
DF-Net  Listing.  To  use  this 
option,  you  must  have  load- 
ed the  data  tape  in  or  irv 
serted  new  data  (option  5.2) 
during  the  current  run  of 
the  program.  The  computer 
will  first  ask  you  for  a  max- 
imum report  range.  The 
computer  will  list  only 
those  stations  which  are 
uithin  the*  number  of  miles 
you  entered  to  the  transmit- 
ter The  computer  will  then 
ask  if  you  want  only  DF 
committee  members  (those 
with  asterisks  at  the  front  of 
their  calls)  to  be  listed, 
Enter  either  Y  or  IN,  The 
computer  will  then  list  the 
stations  on  the  screen.  It 
will  only  show  eleven  sta- 
tions at  one  time,  so  merely 
press  ENTER  to  see  the  next 
set  of  eleven.  After  the 
computer  has  listed  all  of 
the  stations  that  have  met 
the  given  requirements,  it 
will  tell  how  many  stations 
were  within  the  given  range. 
You  must  press  ENTER  to 
see  the  list  of  options. 

The  fourth  option  is  to 
load  the  data  tape.  The 
computer  will  guide  you 
through  the  process  of  load- 
ing the  tape.  The  menu  will 
be  displayed  after  the  tape 
has  been  loaded. 

The  fifth  option   allows 

you  to  modify  the  data  tape 
of  the  DF-Net  stations  (call- 
sign,  phone  number,  and  lo- 
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cation).  How  to  determine 
the  station's   location  will 

be  discussed  later  This  op- 
tion has  five  options  of  its 
own.  The  first  merely  lists 
the  data.  This  allows  you  to 
check  the  data  and  see 
what,  if  anything,  needs  to 
be  changed.  The  number 
displayed  on  the  extreme 
left  is  a  record  number  This 
is  the  record  number  you 


Program  listing. 

will  use  in  options  2  and  3. 
Before  using  options  2  and 
3,  it  is  a  good  idea  to  check 
the  listing  to  make  sure  that 
you  select  the  right  number. 
To  insert  a  new  record,  first 
determine  after  which  rec- 
ord you  would  like  the  new 
record  inserted.  If  it  is  the 
first  record  to  be  inserted, 
insert  it  after  Q. 

The  third   option   is  the 


delete  option.  If  you  have  a 
station  which  is  no  longer 
active  or  needs  to  be  delet- 
ed for  some  other  reason, 
find  it  on  the  listing  (option 
1)  and  note  its  record  num- 
ber. Then  select  option  3. 
Enter  this  number  in  re- 
sponse to  the  computer's 
question  about  which  rec- 
ord number  should  be  de- 
leted. If  you  choose  to  de- 
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WORLD  TIME 
WATCH 

the  first  microprocessor  watch 
made  especially  for  hams 


24  hr.  timer 

microprocessor 
water  resistant 

solar  assist 

New  Low  Price 
-S59J5 


The  HAM-1  functions  include  local  time, 
world  time,  (G,M,T  too)  count-up  and 
count  down  chronometer,  day,  month, 
date,  alarm  and  hourly  chime.  It's  ideal 
for  fog-keeping,  OX  time  conversion  and 
10  minute  I.D.  timing.  The  HAM-1  fea- 
tures a  high  contrast  Seiko  display  and 
solar  cell  battery  assist.  Battery  life  is 
better  than  4  years.  The  HAM-1  is  water 
resistant  to  20  meters,  the  case  is  100% 
solid  stainless  steel  and  the  crystal  is 
scratch  resistant  mineral  glass.  The  HAM- 
1  is  rugged  and  durable  and  has  a  1  year 
warranty, 

2  METER  AMPLIFIER 
$39.95 


•  2  Watts  In,  10  Watts  Out  *  V,S.W,R. 
Protected  •Can  be  Used  for  F,M.  &  S.S, 
B*  •  Led  Status  indicators  *  Low  Loss 
SO-239  Connectors  *  Current  Dram  Less 
Than  2.5A  at  13.6  V.D.C.  •  Massive 
Heatsink  *  Built  In  T/R  Switch 

TEMPO  S-1  UPGRADE  KITS 

oa*L*f  t) 

Upgrade  your  early  Tempo  S-1  to  cur- 
rent Production  Specifications,  kits 
include:    *450    M.A.H.    Battery    Pack 

•  New  Case  Assembly  •  All  New  Es- 
cutcheons •  Spkr./MiC.  Jack  w/Dust 
Cap  •  New  Earphone  &  Jack  ♦  P.C.B. 
and  Parts  for  Easy  Installation  •  Detailed 
Instruction  Manual  #  For  Radios  With  & 
Without  T.T.  Pad. 

Other  Accessories  Available 
Spkr/Mic.  Designed  for  S-t  V   . 

Heavy  Duty  Belt  Clip 

Flex  Antenna 6.00 

To  Order  Call  or  Write  to: 

ADVANCED  COMMUNICATIONS 

INTERNATIONAL         ^44a 

2411  Lincoln  Avenue 

Belmont,  CA.  94002  U.S-A. 

(415*  595*3949 

Add  S3 .00  per  order  for  shipping  & 
handling.  California  residents  add  6% 
saies  tax.  V*sar  Master  Charge  accepted. 


$24,95 
.  7.50 


C0MPR0 
NISE 


Others  claim  more  gain  for 
their  antennas  than  the 
IsoPole™  antennas,  but  none 
can  beat  the  fsoPole  for 
HONEST  on-t  he-horizon 
omni-directional  gain  unless 
you  are  willing  to  spend  at 
least  THREE  TIMES  AS 
MUCH!!!  The  IsoPole  is 
easiest  of  ALL  competitive 
models  to  assemble,  has  a 
weather  protected,  factory- 
tuned  matching  network,  (no 
more  aggravating  SWR  varia- 
tions with  weather  changes), 
uses  all  stainless  steel  hard- 
ware, and  is  designed  to 
withstand  severe  icing  and 
wind  conditions.  The  IsoPole 
antenna  is  UPS  shippable 
without  the  standard  10  foot 
1Vi  inch  TV  mast.  You  can 
buy  the  mast  from  your  local 
ham  dealer,  hardware  store, 
or  Radio  Shack™  store  for 
less  than  the  shipping  costs 
of  a  single  mast.  When  good 
strong,  low  cost  10  foot  sec- 
tions of  mast  are  so  easily 
available,  why  compromise  b 
using  several  shorter  pieces 
that  have  to  be  joined 
together? 


please  write 


For  more  details,  please 

for  our  latest  catalog  or  visit 

your  favorite  dealer. 

Prices  and  Specifications  subject  to 
change  without  notice  or  obligation. 

ADVANCED  ELECTRONIC 

APPLICATIONS,  INC.  ,2 

P.O.  Box  O2160, 

Lynn  wood,  WA  98036 

(206)  775  7373 

Telex:  152571  AEA  INTL 


Brings  you  the 
Breakthrough! 


Hear 

Police/ Fire 
Weather 

on  2  Meter  Handhelds  with 
this  MFJ  VHF  Converter. 


■ 


MFJ  VHF 
CONVERTER 


n.  ^g& 


Scanning 
Handhelds 

become 
Pofice/Fire 

Scanners 


ffft 


MODEL    MFj-Sl* 


MFJ -313 


T|  *  MFJ-3 

m  $39 


New  MFJ  VHF  converter  turns  your  synthe- 
sized scanning  2  meter  hand  held  into  a  hot 
Police/ Fire/Weather  band  scanner 

144-148  MHz  handhelds  receive  Police/Fire 
on  154-158  MHz  with  direct  frequency  readout. 
Hear  NOAA  weather,  maritime  coastal  plus 
more  on  160-164  MHz, 

Mounts  between  handheld  and  rubber  ducky. 

Feedthru  allows  simultaneous  scanning  of 
both  2  meters  and  Police/Fire  bands.  Mo  mis- 
sed calls. 

Highpass  input  filter  and  2  5  GHz  transistor 
gives  excellent  uniform  sensitivity  over  both 
bands.  Crystal  controlled 

Bypass/OFF  switch  allows   transmitting 
Won't  hum  out  if  you  transmit  (up  to  5  watts) 
with  converter  on,  Low  insertion  SWR.   Uses 
AAA  battery  2V*kV/?x\V?  in.  BNC  connectors. 

Enjoy  scanning,  memory,  digital  readout,  etc. 
as  provided  by  your  handheld  on  Police/Fire 
band. 

?20  MHz  Converter  for  2  M  Handheld 


MFJ-314 

*5995 


MFJ-314,  like  MFJ-313 
but  lets  you  receive  221- 
225  MHz  on  your  2  meter 
handheld. 

Police/Fire/Weather    Band    Con- 
verter   for   2    Meter    Mobile    Rigs. 


MFJ-312 


MFJ-312,   like    MFJ-313  but   for  mobile  2 
meter  rigs.  Transmit  up  to  40  watts  thru  con- 
verier   without   damage.    SO -239   connectors. 
Mobile   mounting    brackets     Rugged.    "ON" 
LED.  Use  12  VOC  or  AAA  battery   3x4x1  in. 

Order  from  MFJ  and  try  it- no  obligation.  If 
not  delighted,  return  it  within  30  days  for 
refund  fless  shipping)  One  year  unconditional 
guarantee. 

Order  today.    Call    toll    free   B00-647-1800 
Charge  VISA,  MC  or  mail  check,  money  order 
for  amount  Indicated  plus  $4  00  each  shipping, 

Hear  police/f ire/weather.  Order  now.      ^4? 


CALL  TOLL  FREE  .. .    800-647-1800 


Call  601-323  5869  in  Miss  outside  continental 
USA,  tech  /order  /re  pair   info.    Tetex  53-4590. 

ENTERPRISES, 

INCORPORATED 


MFJ 


**See  Ust  of  Advertisers  on  page  130 


Box  494,  Mississippi  State,  MS  39762 
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lete  a  record  number  that 
does  not  exist,  the  comput- 
er will  print  RECORD  NOT 
FOUND  and  ask  you  for  the 
record  number  to  be  delet- 
ed again.  If  a  record  has 
some  incorrect  information 
on  it,  you  must  insert  the 
complete  correct  record 
and  then  delete  the  incor- 
rect one. 

The  fourth  option  will 
write  a  new  data  tape  with 
alt  of  the  new  changes  or 
duplicate  the  old  data  tape 
if  it  has  been  loaded  in  and 
no  changes  have  been 
made.  To  use  this  option, 
place  the  tape  you  want  to 
put  the  data  on  in  the  re- 
corder Press  the  Play  and 
Record  buttons  on  the  re- 
corder and  then  press  EN- 
TER on  the  computer.  After 
the  data  tape  has  been  writ- 
ten, the  computer  will  re- 
turn to  the  main  program 
and  display  the  menu, 

The  fifth  option  simply 
returns  you  to  the  main  pro- 
gram and  displays  the 
menu.  You  would  select 
this  in  case  you  did  not 
want  to  write  a  new  tape  or 
did  not  want  to  write  im- 
mediately after  making  the 
changes. 

RDF  Map 

In  order  to  use  this  pro- 
gram, you  must  prepare  a 


map  with  a  coordinate  sys- 
tem on  it.  First  obtain  a  map 
of  the  coverage  area.  This 
map  should  have  an  appro- 
priate scale  for  RDF  use, 
that  is,  it  should  not  be  so 
small  that  one  inch  equals 
twenty  miles.  After  the  map 
has  been  obtained,  you 
should  determine  what 
length  on  the  map  corre- 
sponds to  a  distance  of  one 
mile;  for  example,  0,5 
inch  =  1  mile.  Then,  starting 
in  the  left-hand  corner,  you 
should  make  a  mark  every 
mile  along  the  bottom  edge 
of  the  map  (see  Fig,  1).  Do 
the  same  along  the  top 
edge,  starting  in  the  upper 
left-hand  corner  Repeat 
this  procedure  for  the  sides, 
starting  in  the  lower  left- 
and  right-hand  corners. 
Next,  label  them,  starting 
with  0  and  going  from  left 
to  right  and  bottom  to  top. 
The  markings  on  the  side  of 
your  map  should  be  similar 
to  those  in  Fig.  1  {different 
scales  and  more  numbers  of 
course). 

After  you  have  prepared 
the  map,  you  are  ready  to 
prepare  the  DF-Net  station 
data  sheet  (see  Fig.  2).  Fill  in 
the  call  and  phone  number 
columns  with  appropriate 
information.  The  first  coor- 
dinate is  the  number  on  the 
top  or  bottom  of  the  map 


which  corresponds  to  the 
horizontal  position  of  the 
station.  The  second  coor- 
dinate is  the  number  on  the 
sides  of  the  map  which  cor- 
responds to  the  vertical  po- 
sition of  the  station.  This 
sheet  is  sufficient  for  using 
options  1  and  2  of  the  pro- 
gram. 

As  has  been  stated  be- 
fore, in  order  to  use  the  DF- 
Net  Listing  option,  you 
must  have  previously  in- 
serted stations  onto  the 
data  tape  using  option  5.2. 
The  option  will  guide  you 
through  the  procedure,  but 
a  few  things  should  be  men- 
tioned before  you  use  the 
option.  First,  answer  all  of 
the  questions  the  i.nmpuwt 
asks  about  the  station  l)n 
not  leave  any  answer  blank 
If  a  radio  direction  finding 
station  does  not  have  a  call, 
(e.g.,  a  future  ham  or  SWl  I, 
type  his  name  (if  it  is  six  or 
less  letters)  or  his  initials  in 
response  to  the  question 
about  the  station's  callsign. 
If  a  station  does  not  have  a 
phone  or  his  number  is  not 
known,  type  in  NO  PHONE 
or  N/A  in  response  to  that 
question.  If  you  would  like 
a  station  to  be  included  in  a 
selective  printout  in  the  DF- 
Net  Listing,  put  an  asterisk 
in  front  of  the  station's 
callsign.  The  asterisk  can  be 
used    to    denote   a    station 


who  is  part  of  the  DF  com- 
mittee or  to  denote  those 
who  have  special  RDF 
equipment  in  their  cars,  etc, 

As  well  as  using  the  pro- 
gram to  find  stations,  it  can 
be    used    to    calibrate    the 
members1  antenna-heading 
indicators    To  use  the  pro- 
gram for  this  purpose,  RUN 
the  program  and  load  the 
data  tape.  Next,  you  need 
to  insert  the  coordinates  of 
the  station   that   everyone 
will  be  aiming  at  To  do  this, 
enter    station    A's    coordi- 
nates as  follows;  first  coor- 
dinate   of    station    being 
aimed  at,  (J  For  the  bearing, 
enter  <J.   Enter   B's  coordi- 
nates as  follows:  0,  the  sec- 
ond coordinate  of  the  sta- 
tion being  aimed  at.  For  the 
bearing,  enter  90  Press  EN- 
TER to  get  to  the  menu,  and 
select    the    DF-Net    Listing 
option.    Answer    the   ques- 
tions   as    you     normally 
would.  The  number  in  the 
bearing  column  of  the  list- 
ing   is    the    direction    that 
each  station's  heading  indi- 
cator should  show.  This  in- 
formation   should    be    re- 
layed   to  each   station   so 
that  he  can  either  correct 
his  indicator  or  make  a  note 
of  the  error  and  correct  for 
it  when  he  is  tracking  a  sta- 
tion A  good  station  to  cali- 
brate   on    would    be    the 
repeater 


IS      »3      14 
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Fig.  1.  RDF  map. 


Fig.  2.  DF-Net  station  data  sheet 
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ANTENNAS  WORRY  YOU? 


QgQ-  □  :CL13tf3A3t  □,-  D-iJO 


We  feel  a  novice  student  has  enough  to 
learn  without  immediately  diving  into  antenna 
construction.  Our  new  novice  antenna  is 
fully  assembled  and  covers  all  the  novice 
bands  and  beyond.  One  of  its  better  features 
is  the  price.  (At  last  glance  the  competition 
wanted  $123.50  for  their  fully  assembled 
antenna  with  coax  fitting  that  covers  the 
four  novice /tech  bands.) 


ta',a^DOQ^D-.-a-^,p^Q»( 


(NOT  TO  SCALE] 


FEATURES: 

•  118  feet  long 

•  Heavy  Cop perweld*  construction 

•  100  feet  of  450#  test  Nylon  rope  included 

•  Waterproof  center  connector  with  female  coax  fitting 

•  No  antenna  tuner  needed 

•  2  KW  PEP  input  rated  (750  W  on  21  mHz) 

•  Retunable  when  you  upgrade 
«  installs  as  low  as  25  feet 

Average  Bandwidths  for  2:1  VSWR; 

•  80  meters  =  200  KHz  plus 

•  40  meters  =  125  KHz 

•  1 5  meters  -  600  KHz  plus 

•  10  meters  =  700  KHz  plus 


ALL   PRICES  ARE   UPS   PAID   CONTINENTAL   USA 
Available  at  your  favorite  dealer  or  order  direct  from: 

Van  Gorden  Engineering 

P.O.  Box  21305  *  South  Euclid,  Ohio  44121 

Dealer  Inquiries  Invited 
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MFJ/ Bencher  Keyer  Com 

Deluxe  MFJ  Keyer  fits  on  Bencher  Paddle.  Curtis  8044 
IC.  Iambic.  Adjustable  weight,  tone,  volume,  speed. 
Semi  and  automatic  modes.  Solid  state  keying.  RF  proof. 


Organize  your  shack  with  a 

CLVTTERFREE  MODULAR 
CONSOLE   $203.35 

•  Large,  42"  H  x  57"  W  x  29"D 

*  Slrong  groove-construction 

•  Mar-resistant  wood  grain  finish 

*  Options,  drawers  &  face  plate 

*  For  ham  or  home  computer 

•  Visa  and  Master  Charge 

CLUTTERFREE 

MODULAR 
CONSOLES 

P.O.  Box  5103  Tacoma,  WA  98405 
(206}  272-0713      ^&« 


MFJ-422 
Combo 


$ 


99 


95 


$ 


69 


95 


The  best  of  a!)  CW  worlds  -  a  deluxe  MFJ  Keyer 
in  a  compact  configuration  that  tits  right  on  the 
Bencher  iambic  paddle!  You  can  buy  the  combina- 
tion or  just  the  keyer  tor  your  Bencher 

New  MFJ  Keyer— small  in  size,  big  in  features, 
Curtis  8044  IC,  adjustable  weight  and  tone, 
from  pa  iei  volume  and  speed  controls  {8-50  wpm). 
Built-in dot<lash  memories.  Speaker,  sideione.  and 
push  button  selection  of  semi-automatic/tune  or 
automatic  modes 

Ultra-reliable  solid  state  keying:  gna-oioc*. 
cathode  and  solid  state  transmitters  (-300  V,  10  mA 
max..  +300  V,  100  mA  max.)-  Fully  shielded. 
Uses  9  V  battery  or  110  VAC  with  optional  adapter. 
MFJ  1312.  $9.95 

Beautiful  functional  engineering.  The  keyer 
mounts  on  the  paddle  base  to  form  a  smalt 
(4  1/8  x  2  5/8  x  5  1/2")  attractive  combination 
that  is  a  pleasure  to  look  at  and  use,  ^ai 


MFJ-422X 

Kever   only 

The  Bencher  Paddle  is  a  best  seller,  Fully  ad- 
justable gold-plated  silver  contacts,  iuclte  paddles, 
chrome  plated  brass,  heavy  steel  base  with 
non-skid  teal 

Order  from  MFJ  and  try  it  -  no  obligation,  if 
not  delighted,  return  it  within  30  days  tor  refund 
(less  shipping)  One  year  unconditional  guaranty. 

Order  today.  Call  toll  tree  Wu-WAm.  Charge 
ViSA.  MC  or  mail  check,  money  order  for  amount 
indicated  plus  S4.00  each  shipping  and  handling. 

Enjoy   CW.    See    dealer   or    call    MFJ    now. 


CALL  TOLL  FREE  . . .  800  647  1800 


Call  601-323-5869  in  Miss.,  outside  continental 
USA  or  for  technical  info.,  order/repair  status. 


MFJ 


ENTERPRISES 

INCORPORATED 


Box  494.  Mississippi  State,  MS  33762 


You  also  may  want  to  in- 
clude the  repeater  in  your 
DF-Net  Listing  so  you  can 
estimate  the  station's  trans- 
mitter power  by  comparing 
the  distance  to  the  repeater 
with  the  signal  strength  into 
the  repeater 

Technical  Data 

The  program   is  divided 

into  six  subprograms  (Df-- 
fix  calculations,  field-unit 
calculations,  DF-Net  List- 
ing, loading  the  data  tape, 
modifying  the  data  tape, 
and  the  menu)  and  one  ma- 
jor subroutine- 
Statements  5  through  12 
merely  initialize  the  pro- 
gram, String  space  (5000 
bytes)  is  set  aside  and  the 
arrays  are  DIMensioned  to 
a  value  of  100.  Statements 
15  through  21  give  the  user 
the  option  to  load  the  data 
tape  before  he  actually 
starts  to  use  the  program, 

The  DF-fix  routine  (lines 
39  through  113)  determines 
the  location  of  the  transmit- 
ter from  the  information  en- 
tered by  the  user.  This  loca- 
tion (C,H)  is  used  in  all  of 
the  other  routines  for  deter- 
mining the  transmitter's  re- 
lationship to  the  positions 
of  the  other  stations. 

Statements  40  through  60 
prompt  the  user  to  input  the 
tracking  station  locations 
and  beam  headings.  State- 
ment 75  converts  these 
headings  from  compass 
bearings  (0°=  North,  in- 
creasing in  a  clockwise  di- 
rection) to  polar  bearings 
used  by  the  computer. 
Statement  90  converts 
these  headings  from  de- 
grees to  radians  and  takes 
the  tangent  Statement  100 
solves  the  simultaneous 
equations  representing  the 
lines  from  the  tracking  sta- 
tions at  the  given  bearings. 
Statement  105  rounds  the 
results  of  the  calculations 
[C,H  — the  transmitter's  co- 
ordinates) to  the  nearest 
tenth.  Statement  110  passes 
station  A's  coordinates  to 
the  variables  used  in  the 
calculations  subroutine. 
The  results  are  then  printed 
out 


Subroutine  1900  is  called 
to  print  the  directions,  since 
it  is  used  many  times.  This  is 
again  done  for  station  B  in 
line  113.  The  last  half  of  line 
113  is  a  dummy  input  used 
to  pause  the  program  and 
allow  the  user  to  continue 
when  he  is  ready.  This  is 
done  frequently  through- 
out the  program . 

The  field-unit  routine 
prompts  the  user  to  input 
the  field-unit's  coordinates, 
calls  the  calculations  sub- 
routine, and  displays  the 
results.  It  then  jumps  to 
the  menu.  This  routine  is 
straightforward  in  that  all  it 
does  is  format  the  input  and 
output  of  the  calculations 
subroutine. 

The  DF-Net  Listing  first 
checks  the  data  flag  (DF)  to 
see  if  data  has  been  loaded 
in  (line  181).  The  computer 
then  prompts  the  user  to  in- 
put different  parameters 
for  the  listing  (lines  185  and 
190),  RN  is  the  record  num- 
ber and  specifies  which  ele- 
ment of  the  array  is  to  be 
read  The  computer  com- 
pares the  record  number 
with  the  total  number  of 
records  (TR).  When  RN  ex- 
ceeds TR,  the  listing  routine 
then  summarizes  the  results 
of  the  listing.  If  the  user 
selects  the  selective  print- 
out, the  program  then 
checks  to  see  if  the  first 
character  of  the  callsign 
string  (D$)  is  an  asterisk  (line 
215).  R  is  the  "stations  with- 
in range"  counter  and  V  is  a 
line  counter  for  limiting  the 
number  of  stations  printed 
on  the  screen  at  one  time 
so  that  the  results  do  not  go 
flying  off  the  screen  before 
they  can  be  read. 

The  data  tape  input  rou- 
tine is  also  straightforward. 
DF  =  1  sets  the  data  flag. 
One  record,  D$,E$,X,Y,  is  in- 
put off  the  tape  and  stored 
in  an  array,  with  the  sub- 
script being  incremented 
after  each  record.  The  com- 
puter checks  D$  for  the  end 
of  file  indicator,  END  TR  is 
found  by  taking  the  total 
number  of  records  read 
(RN)  and  decreasing  it  by 
one  to  remove  the  end-of- 


file  indicator  from  the 
count 

The  modify  data  tape 
routine    has    five    options. 

The  first  option  merely 
prints  out  the  contents  of 
the  arrays.  The  second  op- 
tion (263  through  276)  in- 
serts a  new  record  into  the 
file.  First,  the  user  types  the 
information  in,  then  the 
computer  moves  all  of  the 
records  after  where  the  new 
one  is  to  be  inserted  up  one 
record  number.  The  new 
record  then  is  put  in  the 
hole  left  by  the  records 
moved. 

The  delete  routine  mere- 
ly moves  all  of  the  records 
above  the  record  to  be  de- 
leted down  one.  This  de- 
stroys that  record  by  writ- 
ing over  it.  The  program 
checks  to  make  sure  the 
user  does  not  try  to  delete 
records  that  do  not  exist 

The  fourth  option  (283 
through   289)   just   outputs 


the  arrays  to  the  tape  re- 
corder, using  a  similar  ap- 
proach to  the  way  they  are 

read  in.  The  fifth  option  is 
merely  a  jump  to  the  menu. 

The  menu  is  straightfor- 
ward, using  an  ON/GOTO 
statement  to  branch  Line 
326  takes  care  of  inputs 
that  are  not  covered  in  line 
325. 

The  calculations  subrou- 
tine calculates  the  distance 
to  the  transmitter  (lines 
2001  and  2005),  bearings  to 
the  transmitter,  and  direc- 
tions to  the  transmitter 
(lines  2006-2220).  The  sub- 
routine  is  made  up  of  differ- 
ent branches  used  to  cor- 
rect the  ambiguity  of  the 
ATN  function. 

It  is  hoped  that  this  pro- 
gram and  the  presence  of  a 
good  RDF  committee  will 
reduce  the  amount  of  jam- 
ming and  be  a  valuable  tool 
in  locating  emergency  loca- 
tor transmitters  quickly. ■ 


Variable  List 

A— First  coordinate  of  station  A's  location 

B— Second  coordinate  of  station  A's  location 

C — Bearing  to  transmitter  from  station  A 

D— First  coordinate  of  station  B's  location 

E — Second  coordinate  of  station  Bfs  location 

F— Bearing  to  transmitter  from  station  B 

G— First  coordinate  of  transmitter's  location 

H— Second  coordinate  of  transmitter's  location 

L— Maximum  report  range 

M— DIMension  of  arrays 

P — Dummy  variable  for  pausing  program 

Q — Menu  selection 

R— Number  of  stations  within  given  radius  of  transmitter 

S—  Horizontal  distance  between  a  station  and  transmitter 

T— Vertical  distance  between  a  station  and  transmitter 

U — Distance  from  transmitter 

V— Line  counter  in  listing 

X— First  coordinate  of  station's  location  when  using  calcula- 
tion subroutine 

Y — Second  coordinate  of  station's  location  when  using  cal- 
culation subroutine 

Z—  Bearing  to  transmitter 

DR— Record  number  to  be  deleted 

DF— Data  flag 

FR— Former  record  number 

NN— New  number  of  record  after  being  renumbered 

NR— New  record  number  (inserted  record  number) 

Q1—  Option  selection  under  option  5 

RN— Record  number 

TR— Total  number  of  station  records  in  arrays 

A$— "EAST"  or  "WEST" 

B$^"NORTJ-T  or  "SOUTH" 

G$— MY"  or  "N"  to  load  data  tape  at  beginning  of  program 

H$— "Y"  or  "N"  to  "DF-COMMITTEE  MEMBERS  ONLY?" 

D$— Station's  call 

E$ — Station's  telephone  number 
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Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  its  versatility 
to  all  tastes.  The  menu  includes  all  CTCSS,  as  well 
as  Burst  Tones,  Touch  Tones,  and  Test  Tones.  No 
counter  or  lest  equipment  required  to  set  frequency- 
just  dial  it  in.  While  traveling,  use  it  on  your  Amateur 
transceiver  to  access  tone  operated  systems,  or  in 
your  service  van  to  check  out  your  customers'  re- 
peaters; also,  as  a  piece  of  test  equipment  to  modulate 
your  Service  Monitor  or  signal  generator.  It  can  even 
operate  off  an  internal  nine  volt  battery,  and  is  available 
for  one  day  delivery,  backed  by  our  one  year  warranty. 


■  All  tones  in  Group  A  and  Group  B  are  included. 

•  Output  level  flat  to  within  L5db  over  entire  range  selected. 

•  Separate  level  adjust  pots  and  output  connections  for  each 
tone  Group. 

•  Immune  to  RF 

•  Powered  by  6-30vdc,  unregulated  at  8  ma. 

•  Low  impedance,  low  distortion,  adjustable  sinewavc 
output,  5v  peak-to-peak 

•  Instant  start-up. 

•  Off  position  for  no  tone  output. 

•  Reverse  polarity  protection  built-in* 


Group  A 

67.0  XZ 

9I.5ZZ 

118,8  2B 

156.7  5A 

71  9XA 

94.8  ZA 

123,032 

162,2  56 

74.4  WA 

97.4  ZB 

127,3  3A 

J67.9  6Z 

77  0XB 

KM)  ()  IZ 

I3I.K3B 

I7J.8  6A 

79,7  SP 

1035  1A 

136,5  4Z 

179  9  6B 

82.5  Y2 

107  2  IB 

14K.3  4A 

186  2  72 

85  4  YA 

1 109  2Z 

146  2  4B 

192.8  7A 

88  5  YB 

114  8  2A 

1514  5Z 

203  5  Ml 

•  Frequency  accuracy,  ±  .  1  Hz  maximum  *  40°C  to  +  85°C 
»  Frequencies  to  250  Hz  available  on  special  order 

•  Continuous  tone 

Group  B 


TESTTONES: 

TOUCHTONES: 

BURST  I'ONES: 

600 

697      1209 

1600     1850     2150     2400 

1000 

770     1336 

1650     1900     2200    2450 

1500 

852     1 477 

1700     1950     2250     2500 

2175 

941      1633 

J  750     2000     2300     2550 

2805 

1800    2100    2350 

•  Frequency  accuracy,  ±  1  Hz  maximum  ~  40°C  to  +  85*C 

*  Tone  length  approximately  300  nis.  May  he  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Model  TE-64  $79,95 


COMMUNICATIONS  SPECIALISTS 

426  West  Taft  Avenue*  Orange,  California  92667 
(800)  854-0547/  California:  (714)  998-3021 


MS* 


^15 


Shack  from  Scratch 

Building  a  ham  shack  in  a  new  home  can 
be  a  breeze.  Just  plan  ahead. 


Thomas  R.  Sundstrom  W2XQ 
Bon  775 

Vincentown  N/  0B033 


A  man's   home  may   be 
his    castle,    but    have 
you  tried  to  install  a  fr-ele- 


Photo  A.  The  PVC  pipe  has  a  couple  of  elbows  on  the  end  of 
it  to  keep  out  rain  and  snow.  A  pull  rope  is  left  in  the  pipe  to 
move  additional  antenna  and  rotor  cables  through;  other- 
wise,  the  open  end  is  capped  and  covered  with  dirt 
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merit,  20-meter  beam  on  a 
parapet  lately?  Most  homes 
built  or  renovated  today 
are  not  conducive  to  install- 
ing an  amateur  radio  sta- 
tion, 

The  problem  of  what  to 
do  with  the  radio  equip- 
ment  confonted  me  when 
my  wife  and  I  opted  to  have 
a  new  home  built  in  a  semi- 
rural  area.  In  our  old  home 
on  a  suburban  lot,  it  had 
been  make-do  in  a  third 
bedroom  with  the  atten- 
dant problems  of  running 
antenna  feedlines,  supply- 
ing adequate  electrical 
power,  and  establishing  de- 
cent grounds  for  the  equip- 
ment 

My  solutions  will  not 
necessarily  be  your  solu- 
tions, but  variations  of 
these  ideas  may  help  you  in 
solving  your  installation 
problems.  Funds  were  a 
consideration  — the  overall 
objective  was,  after  all,  to 
build  the  house!  But  when 
it  was  all  done,  I  wound  up 
with  a  fair  amount  of  oper- 
ating room,  all  the  electri- 
cal power  I  needed,  and  a 
TVI-free  environment  for 
less  than  two  percent  of  the 
total  cost  of  the  house  and 
property. 

Review  the  Plans 

Once  you  have  selected 
the  location  (no  zoning  re- 
strictions on  towers,  right?) 
and  a  builder,  look  over  the 


plans  carefully  to  deter- 
mine options  for  the  radio 
room. 

In  our  case,  the  locale 
dictated  no  basement 
because  of  the  water  table. 
We  chose  an  L-shaped 
ranch  on  a  slab  of  concrete. 
The  options  were  to  put  the 
equipment  into  a  bedroom 
or  in  the  back  of  the  garage. 
Neither  option  was  desir- 
able* 

The  solution  was  rela- 
tively simple.  The  garage 
was  on  one  end  of  the 
house  on  the  long  side  of 
the  L  We  had  the  builder 
expand  the  long  side  of  the 
L  by  adding  a  6-foot-wide 
room  between  the  living 
area  and  the  garage  and 
adding  one  wall  and  door 
See  Fig.  1. 

The  additional  room  pro- 
vided space  for  the  ama- 
teur radio  equipment  en* 
abled  my  wife  to  get  the 
washer-dryer  out  of  an  in- 
terior closet  in  the  living 
area,  and  gave  us  a  mud- 
room  in  which  to  leave 
boots,  raincoats,  and  other 
items  that  should  not  be 
trailed  across  carpeting. 

In  solving  your  installa- 
tion problem,  factors  to 
consider  would  be  (1)  ac- 
cessibility to  the  back  yard 
(or  the  side  yard)  for  anten- 
nas, with  a  minimum  feed- 
line  run,  (2)  keeping  the  sta- 
tion away  from  the  sleeping 
areas  of  the  house  so  that 


late  night  and  early  morn- 
ing DXing  sessions  don't  dis- 
turb the  rest  of  the  family, 
(3)  keeping  the  family  TV 
antenna,  TV,  and  audio 
equipment  apart  from  the 
radio  equipment  and  (4) 
the  location  of  overhead 
power  lines  coming  into  the 
house. 

If  you  opt  to  expand  the 
house  or  add  an  addition  to 
solve  the  location  problem 
of  your  equipment,  you  can 
hold  costs  down  by  doing  it 
in  such  a  way  that  no  new 
corners  are  created,  need- 
ing additional  forms  for 
concrete  and  framing.  For 
example,  it  would  have 
been  more  costly  for  us  to 
tack  a  room  on  to  the  back 
of  the  garage,  extending 
that  by  10  feet  or  so  Addi- 
tional costs  would  have 
been  incurred  for  laying 
forms  around  two  addition- 
al corners,  a  redesign  of  the 
roof  and  supporting  rafters 
in  that  part  of  the  house, 
and  a  reconfiguration  of  the 
heating  and  cooling  sys- 
tems; considerably  more 
concrete,  lumber,  and  sid- 
ing would  have  been  needed. 

Antenna  Feedthroughs 

Because  space  for  anten- 
nas was  available  in  the 
back  yard,  I  agreed  not  to 
punch  holes  in  the  sides  or 
roof  of  the  new  house  and 
to  see  that  everything  was 
put  in  the  back  and  out  of 
sight. 

Before  the  slab  was 
poured,  I  had  the  builder 
lay  down  4-inch  PVC  pipe 
extending  from  beyond  the 
foundation  of  the  house  to 
the  rear  of  the  proposed  sta- 
tion operating  area.  A 
90-degree  elbow  and  a  short 
section  of  pipe  at  the  desk 
end  put  that  end  above  the 
floor  level.  The  poured  con- 
crete anchored  the  10-foot 
sections;  a  board  tempor- 
arily capped  the  end  out- 
side the  house. 

Later,  I  purchased  ad- 
ditional sections  of  PVC 
pipe  and  extended  the  run 
further  into  the  backyard, 
bringing    it    above    ground 


beyond  the  normal  traffic 
patterns  and  behind  some 
ground  cover.  Two  90°  el- 
bows are  needed  so  that 
rain  and  snow  do  not  enter 
the  pipe.  See  Fig.  2. 

In  retrospect  I  probably 
should  have  put  two  runs  of 
PVC  pipe  into  the  shack  area. 
While  one  handles  a  number 
of  RG*8  and  RC-8/X  and  con- 
trol cables,  hardline  takes  up 
a  lot  of  room  in  a  hurry. 

Factors  to  consider  in 
planning  your  own  installa- 
tion include  (1]  keeping 
runs  of  PVC  pipe  as  straight 
as  possible  to  minimize  dif- 
ficulties in  routing  cable.  (2) 
leaving  a  "pull"  rope  in  the 
pipe  so  that  cable  can  be 
fed  through  from  either  end 
at  any  time  (and  don't  for- 
get to  anchor  it  so  that  it's 
not  accidentally  pulled  into 
the  pipe  beyond  your  reach), 
and  (3)  consideration  of 
how  many  antennas  and 
types  of  feedlines  will  be  in- 
stalled in  the  coming  years. 

Variations  on  the  theme 
of  using  PVC  pipe  to  route 
cable  might  include  using 
PVC  pipe  inside  the  house 
to  route  cable  to  an  exterior 
wall.  Place  the  pipe  inside 
the  walls  before  the  sheet- 
rock  is  hung.  Depending 
upon  the  design  of  the 
house,  you  may  choose  to 
route  the  pipe  and  cable  to 
the  attic  from  an  interior 
first-  or  second-floor  room 
chosen  as  the  'shack/'  or 
route  it  to  the  basement  or 
the  garage  before  entering 
the  underground  run  to  the 
antenna  tower. 

Another  variation,  for 
those  setting  up  the  operat- 
ing station  in  a  basement  or 
family  room  below  ground 
level,  would  be  to  bring  the 
PVC  through  the  exterior 
wall  to  a  point  flush  with 
the  inside  wall  Make  up  an 
appropriate  bulkhead  with 
connectors  and  label  the 
lines.  In  times  of  electrical 
storms,  shorting  plugs  can 
be  put  on  each  of  the  an- 
tenna feedthroughs  and 
grounded  through  the 
ground  attached  to  the 
bulkhead  plate 


Photo  B.  The  PVC  pipe  comes  up  under  the  operating  desk. 
One  of  the  two  ground  rods  is  visible  on  the  right. 


Grounds 

At  the  same  time  that  the 
PVC  pipe  was  laid  for  the 
antenna  cable  runs  and 
before  the  floor  was 
poured,  I  installed  10-foot, 
J4-inch  ground  rods  at  the 
rear  of  the  area  where  the 
operating  desk  was  to  be 
placed.  I  left  them  about  8 
inches  above  the  finished 
floor 

That  simple  move  has 
paid  off  handsomely  in  the 
reduction  of  in-house  TV  I 
and  RFI  on  the  operating 
desk  compared  with  what  I 
had  been  used  to  in  the  pre- 
vious house.  Ground  leads 
are  a  maximum  of  3  feet 
now. 

In  your  installation,  con- 
sider the  shortest  run  possi* 
ble.  If  you  are  setting  up  in 
an  interior  room,  drop  the 
ground  leads  through  the 
walls  directly  to  the  base- 
ment Use  ground  rods  as 
long  as  possible;  those 
4-foot  lengths  just  won't  do 
the  job.  Run  heavy  wire;  #4 
would  be  fine.  As  the 
heavier  wire  is  a  bit  difficult 
to  work  with,  consider  tying 
the  heavy  ground  lead  to  a 
heavy-gauge  metal  plate 
that  has  been  drilled  and 
tapped  with  3/8-  or1/2Hnch 
bolts  and  place  that  behind 
the  operating  desk.  The  in- 
dividual ground  leads  from 
the  several  pieces  of  equip- 
ment can  be  terminated 
with  spade  lugs  and  bolted 
to  the  plate. 


Electrical 

Before  the  wall  between 
the  added  utility  room/ham 
shack  and  the  garage  was 
closed,  I  had  an  electrician 
wire  a  separate  electrical 
panel  for  the  radio  equip- 
ment At  the  main  electrical 
panel  in  the  garage,  a 
70-Amp  circuit  breaker  was 
installed.  A  three-wire  line 
was  run  into  the  shack  wall; 
another  panel  was  installed 
with  a  70-Amp  main  circuit 
breaker,  and  separate  cir- 
cuit breakers  were  installed 
to  provide  220  and  110  V  ac 
to  a  number  of  outlets. 

Perhaps  this  was  overkill, 
but  the  family  members 
have  instructions  on  how  to 
turn  off  either  main  breaker 
in  case  of  an  emergency. 
Everything  goes  down  when 
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Fig.  1.  Before  (top)  and  after 
(bottom)  adjustments  to 
original  house  plan. 
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WE  WILL  NOT  BE  UNDERSOLD!! 

Complete  Systems,  Antennas, 

Receivers,  LNA's  &  Accessories 

CALL  US  TODAY! 

812-238-1456 
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y 


hoosier 
electronics 


'Nation's  Largest  Total  Communications  Distributor 
P.O.  BOX  3300  •  TERRE  HAUTE,  INDIANA  47803 


that  switch  is  thrown.  (That 
panel  is  low  enough  for 
even  my  youngster  to 
reach.) 

Plan  your  needs  careful- 
ly. I  had  eight  110  Vac  out- 
lets installed,  and  still  I  ran 
out.  Also  consider  height 
and  placement  of  the  out- 
lets. Don't  install  outlets  at 
tabletop  height  if  the  sur- 
face of  the  operating  area 
runs  wall-to-wall;  put  them 
above  or  below  the  table- 
top. 

Odds  and  Ends 

Some    other    planning- 


ahead  activities  to  consider 
as  the  house  is  framed  and 
before  the  sheetrock  is 
hung  are  all  based  around 

pre-wiring  the  house  for  a 
variety  of  items. 

Don't  forget  to  get  the 

telephone  installer  at  work 
before  the  sheetrock  goes 
on  The  job  is  a  lot  easier 
and  cleaner.  Run  a  tele- 
phone line  into  the  shack, 
and  consider  having  the 
house  wired  for  two  (or 
more)  telephone  lines.  If  you 
change  your  mind  at  the 
time  the  installer  returns  to 


M*   ELBOWS    AND  4    T- CONNECTION 
ARE    USCfl    HESE    TO    *EEP 

RAIN    AND    SNOW    OUT    OF    P»Pi«6. 
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CAP  THIS  END  EXCEPT 

TO  PULL  ANTENNA 
AMD  ROTOR  CABLES. 


LENGTH  OF  PIPE  RUN  IS 
DETERMINED  BY  TOUR 
N£EDS:  KEEP  THE  RUN 

STRAIGHT 


LEAVE    A    "PUL|_'    HOPE 
IN    THE    PIPE    TO    PULL 

ADDITIONAL    CABLES 
FROM    EITHER    END 


Fig.  2.  Details  of  PVC  pipe  arrangement  which  contains  coax 
and  control  cables 


fish  out  the  lines  to  tele- 
phone jacks,  there  is  no 
problem  reverting  to  one 
line.  There  is  no  charge  for 
pre-wiring  the  framed 
house. 

Want  to  install  a  burglar 
alarm  system?  A  wired  pe- 
rimeter system  tends  to  be 
the  cheapest  and  it's  easy 
to  do  yourself.  Supplies  can 
be  acquired  from  a  number 
of  wholesale  and  retail  out- 
lets. Pick  the  system  best 
for  you;  it  may  be  easiest  to 
install  before  the  walls  are 
closed.  Don't  forget  about 
electrical  power  to  the  sys- 
tem (most  systems  also 
have  a  battery  backup). 

Also  consider  pre-wiring 
for  your  stereo  system  It's  a 
lot  easier  to  run  speaker 
leads  in  the  walls  and  over 
ceilings  than  under  rugs  or 
behind  wall  moldings.  Use 
some  larger-size  electrical 
zip  cord,  such  as  #1 2  or  #14, 
rather  than  the  light  stutt 
Plan  ahead  for  the  day 
when  you  upgrade  to  a 
larger,  more  powerful  am- 
plif  ier  and  have  speakers  in 
other  areas  of  the  house. 
You  can  always  leave  the 
wires  in  the  walls  until  you 
actually  have  speakers  in 
hand. 

An  intercom  system  is 
also  very  easy  to  put  in 
before  the  walls  are  closed. 
Plan  ahead,  (It's  your 
choice  to  put  one  in  the 
shack  so  that  you  can  be 
called  to  do  chores  in  the 
middle  of  a  contest!) 

Be  sure  to  install  75-Ohm 
coaxial  cable  for  the  house- 
hold TV  and  FM  antenna 
system  before  closing  the 
walls.  Consider  the  place- 
ment of  the  antennas  with 
respect  to  the  ham  equip- 
ment when  routing  the 
cable.  I  opted  to  install  an 
antenna  to  take  care  of 
both  the  TV  and  the  FM 
stereo  receiver  under  the 
roof  of  the  house,  rather 
than  outside,  and  hung  it  in 
the  end  of  the  house  away 
from  the  shack  Plan  ahead 
if  you  want  multiple  out- 
lets for  multiple  TV  sets, 
and  don't  forget  an  electri- 


cal source  for  a  distribution 
amplifier  if  your  plans  re- 
quire one.  Using  shielded 
cable  and  picking  the  right 
spot  for  your  TV/FM  anten- 
na(s)  will  go  a  long  way  to 
eliminating  in-house  TVI. 

I  also  took  advantage  of 
the  open  walls  to  install  a 
coaxial  cable  which  was 
later  hooked  up  to  an  attic- 
mounted  scanner  antenna 
and  a  scanner  in  the  family 
room;  my  wife  and  I  eaves- 
drop on  one  or  two  police 
and  fire  frequencies,  some 
remote  broadcast  stuff,  and 
one  or  two  2-meter  frequen- 
cies. 

In  Closing 

The  building  of  a  new 
home  or  of  a  major  addition 
to  an  existing  home  is  a 
massive  undertaking.  Atten- 
tion has  to  be  given  to 
everything,  and  the  small- 
est detail  has  to  be  re- 
viewed on  a  continuing  ba- 
sis. If  you  tell  the  builder 
before  he  begins  that  you 
want  to  install  certain  wires 
and  pipes  for  the  amateur 
radio  station,  there 
shouldn't  be  any  problems. 
In  my  case,  the  builder  gave 
me  a  schedule  of  construc- 
tion and  permission  to 
come  in  to  install  the 
ground  rods  and  the  pre- 
wiring described  above;  he 
placed  the  PVC  pipe  for  me, 
and  the  electrician  came 
after  I  took  title  to  the 
house. 

Keep  receipts  on  every- 
thing you  purchase  and  in- 
stall. That's  all  part  of  your 
tax  records  for  calculating 
the  adjusted  cost  of  the 
house  and  the  improve- 
ments, depending  upon  the 
dates  involved. 

Some  of  the  ideas  de- 
scribed above  are  not  nec- 
essarily new  or  original,  but 
they  are  intended  as  food 
for  thought  Your  needs  are 
different  from  mine,  but  if  I 
have  reminded  you  to  think 
about  a  particular  installa- 
tion problem  before  you 
begin  a  project,  then  I  have 
been  successful-  Good  luck 
in  your  building,! 
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2-M  Handheld  FM  Transceiver 


AZDEN  PCS-300 
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8  MHZ  COVERAGE  •  142  to  149.995  MHz  in  5  kHz  Steps,  including  CAP  and 
MARS, 

IDEAL  SIZE  &  WEIGHT  DISTRIBUTION  *  7.3- high  by  2 .5»widebyi .8- 

deep;  1.4  lbs. 

MICROCOMPUTER  CONTROL  •  All  frequency  operatfons  are  done  by 
means  of  a  microcomputer  keyboard  with  acquisition,  tone, 

LCD  DISPLAY  WITH  TIMED  LAMP  •  Draws  almost  no  currant  Lamp 
times  out  automatically  after  20  seconds . 

16  KEY  AUTDPATCH  •  Keyboard  works  as  a  Touchtone*  pad  while 
transmitting. 

PL  TONE  SWITCH  *  Actuates  optional  subaudible  tone  module, 

PROGRAMMABLE  "ODD  SPLITS"  •  Transmit  and  receive  on  any 
possible  frequency  combination.  Reset  in  seconds. 

9  CHANNEL  MEMORY  WITH  SCAN  •  Eight  addressable  channels  and 
one  externally  accessible  up/down  channel  retain  frequency  and  standard  offset. 
Backup  drain  is  a  scant  10  microamps! 

AUTOMATIC  INCLUSIVE  OR  EXCLUSIVE  PROGRAMMABLE 

BAND  SCAN  •  Limits  may  be  reset  in  seconds.  Scans  either  inside  or 
outside  the  limits, 

BUSY  AND  VACANT  SCAN  MODES  •  Scan  for  either  an  occupied  or 
empty  frequency. 

KEYBOARD  LOCK  *  Prevents  accidental  change  of  frequency  or  scan  status 

TRANSMIT  LOCK  •  Avoids  unintentional  transmission, 

DIGITAL  S/RF  AND  MEMORY  ADDRESS  METER  *  Shows 

relative  signal  strength  on  receive,  relative  power  on  transmit.  Also  shows 
memory  address, 

HIGH  OR  LOW  POWER  •  3  watts  high,  1  watt  low.  Low  power  is 
continuously  adjustable  from  0.5  to  3  watts, 

TRUE  FM  •  Not  phase  modulation-  Unparalleled  audto  quality. 

AUTOMATIC  FRONT  END  TUNING  ■  RF  stage  is  va ratter  tuned  tor 
superior  sensitivity  and  selectivity. 

RUGGED  COMMERCIAL-GRADE  MODULAR  CONSTRUCTION 

The  PCS-300  is  built  to  take  years  of  the  toughest  operating  conditions. 

SUPERIOR  RECEIVER  •  Sensitivity  is  0.25  uV  for 20  dB  quieting, 
0.2uVtor12dBSINAD, 

BNC  ANTENNA  CONNECTOR  * 

STANDARD  ACCESSORIES  •  Heavy  duty  NICAD  battery  pack  (500 
mAh),  belt  clip,  hand  strap  connector,  flexible  rubber  antenna,  earphone, 
ac  charging  unit,  and  special  stand  for  table-top  operation. 

OPTIONAL  ACCESSORIES  •  Deluxe  leather  case,  mobile  dc 
charging  cord,  external  speaker/microphone,  and  PL  tone  module, 
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JAPAN  PIEZO  CO.,  LTD. 

No  tS  chome.  KamhRenjaku.  Milaka,  Tokyo,  Japan ,  Telex.  781-2822452 


EXCLUSIVE  DISTRIBUTOR    AMATEUR-WHOLESALE  ELECTRONICS,  INC. 

88T7  S  W  129  Terrace,  Miami,  Florida  33176  Telephone  (305)  233-3631    Telex  80-3356 


Toll-rree  (800)  327-3102 


AEA,  the  first  company  to  introduce  microcomputerized  products 

to  the  Amateur  Radio  market,  is  proud  to  announce  the  second 
generation  of  computerized  electronic  keyers.  Each  keyer  is  pre* 
programmed,  no  computer  language  is  required  of  the  operator. 
The  easy  to  use  keypads  eliminate  up  to  75  switches  or  poten- 
tiometers, thereby  greatly  simplifying  the  operation  of  such 
sophisticated  keying  systems.  We  invite  you  to  compare  the 
features  of  our  keyers  (shown  below)  to  ANY  others. 


IMPORTANT  KEYER  AND/OR    AEA    AEA    AEA 
TRAINER  FEATURES  MM -2  KT-2   CK-2 


MM-2 


Speed  Range  (WPM) 

2  99 

1  99 

1  99 

Memory  Capacity  (Total  Characters) 

500 

HI  A 

500 

Message  Partiiiofisng 

Sot! 

N/A 

Soft 

m\       1 

Automatic  Contest  Serial  NumDer 

Yes 

N/A 

Yes    ft 

%\ 

Selectable  Dot  ami  Dash  Memory 

Yes 

Yes 

Yes     \ 

^k 

independent  Dot  &  Dasn  (Full)  Weighting 

Yes 

Yes 

Yes 

Calibrated  Speed,  I  WPM  Resolution       Yes      Yes      Yes 


Calibrated  Beacon  Mode 


Yes       N/A 


No 


Repeal  Message  Mode 


Yes       N/A       Yes 


From  Panel  Vanabie  Monitor  Frequency    Yes      Yes      Yes 
Message  Resume  After  Paddle  Interrupt    Yes       N/A       Yes 


Semi  Automatic  (Bug}  Mode 


Yes      Yes      Yes 


Real-Time  Memory  Leading  Mode 


Yes      N/A      Yes 


Automatic  Word  Space  Memwy  Load      Yes      N/A      Yes 


Instant  Start  From  Memory 

Yes 

WA 

Yes   j 

Message  Editing 

Yes 

N/A 

Yes 

Automatic  Stepped  Variable  Speed 

Mo 

No 

Yes 

2  Presettabte  Speeds.  Instant  Recall 

No 

Ha 

Yes 

Automatic  Trainer  Speed  Increase 

Yes 

Yes 

N/A 

Five  Letter  or  Random  Word  Length 

Yes 

Yes 

WA 

Test  Mode  With  Answ<- 

Yes 

Yes 

N/A 

Random  Practice  Mode 

Yes 

Yes 

N/A 

Standard  Letters,  Nymfrers,  Punctuation   Yes      Yes      N/A 


All  Morse  Characters 


Yes      Yes 


N/A 


For  more  information  write  AEA,  or  bet- 
ter yet  see  your  favorite  dealer  for  a 
demonstration. 

Software  i  copyright  by  AEA. 

PRICES  AND  SPECIFICATIONS  SUBJECT  TO 
CHANGE  WITHOUT  NOTICE  OR  OBLIGATION, 

ADVANCED  ELECTRONIC 
APPLICATIONS,  INC. 

P.O.  Box  C-2160, 

Lynnwoodt  WA  98036 

(206)  775-7373 

Telex:  152571  AEA  INTL 
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Contest  Keyer 


Brings  you  the 
breakthrough! 


Preamplifiers 


The  famous  Palomar  Engineers 
preamplifier  has  been  updated  and 
packaged  in  an  attractive  new 
cabinet. 

For  the  SWL  there  is  the  P-305 
(9-v  DC  powered )  and  the  P-308 
(1i5-v  AC  powered)  featuring  full 
shortwave  coverage,  selection  of  two 
antennas,  20  db  attenuator.  15  db 
gain  control  and  on -off -bypass  switch  . 


For  transceivers,  the  P-310X  (115*v 
AC  powered)  and  the  P-312X  (T2-V 
DC  powered)  feature  automatic 
bypass  on  transmit,  adjustable  delay 
for  return  to  receive,  and  350  watt 
transmit  capability. 

All    models    have    these    features: 

•  Up  to  20  db  gain. 

•  Covers  1,8  to  54  MHz  In  four 
bands. 

•  Low  noise  figure. 

•  Reduces  image  and  spurious 
response, 

.  8"  x  8"  x  3".  Brushed  alum- 
inum control  panel.  Black  vinyl 
cover. 

•  SO-239  connectors. 

•  LED  pilot. 

Order  direct  or  from  your  favorite 
dealer  Model  P-305  Receiver  Pre- 
ampler  for  9~v  DC  $99.95  Modet 
P-308  for  1 1 5-v  AC  $1 09,95.  Trans- 
ceiver Preamplifier  Model  P-310X 
$129.95.  Model  P-312X  $12995. 
Add  S3  snipping/handling  Calif, 
residents  add  sales  tax. 


master  cftatge 


VISA 


Don't  wait  any  longer  to  pull  out 

weak,  rare  DX. 

Send  for  FREE  catalog  describing 
the  Preamplifiers  and  our  complete 
line  of  Noise  Bridges,  SWR  Meters, 
Toroids.  Baluns,  Tuners,  VLF  Con- 
verters, Loop  Antennas  and  Keyers, 


Palomar 


1924-F  West  Mission  Rd 
Escondido,  CA  92025 
Phone:  (619)  747-3343 
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1983 
CALLBOOKS 


Order  today! 

NEW  1983 

RADIO  AMATEUR  CALLBOOKS 

READY  DECEMBER  1ST! 

Trie    latest    editions    of    the   world-famous 

Radio  Amateur  Calloook  will  be  available 
soon.  The  U.S.  edition  features  over 
400,000  listings,  with  over  75,000  changes 
from  last  year.  The  Foreign  edition  has  over 
370,000  listings,  over  50,000  changes.  Each 
book  lists  calls  and  the  address  information 
you  need  to  send  QSL's.  Special  features 
include  call  changes,  census  of  amateur 
licenses,  world -wide  QSL  bureaus,  prefixes 
of  the  world,  international  postal  rates,  and 
much  more,  The  new  1993  Callbooks  will 
be  published  December  X,  1982.  Order  your 
copies  now. 

Eich      Shipping      Total 

:U5CalUH»k  $1&.95     $3.05   $23.00 

□  Foreran 

Ctftooo*  $18,95     $3.05    $22.00 

Order   both    books   at   the  same   time  for 
$41,95  including  shipping. 

Order  from  your  dealer  or  directly  from 
the  publisher.  All  direct  orders  add  shipping 
charge.  Foreign  residents  add  $4.55  for 
shipping.  Illinois  residents  add  5%  sales  tax. 

SPECIAL  OFFER! 

Amateur  Radio 

Emblem  Patch 

only  $2,50  postpaid 

Pegasus  on  blue  field,  red  lettering.  3"  wide 
x  3**  high.  Great  on  Jackets  and  caps. 


RADIO  AMATEUfl 

ca 


lltoolc 


*H*6l 


INC. 


Dept.       B 


925  Sherwood  Drive 

Lake  Bluff.  IL  50044,  USA 


WE'RE   ROLIN... 
IN  CRYSTALS! 

2  Meter  Crystals  —  $3*95  each 
(10  or  More  —  $3.50  each) 

Quick  Delivery 


We  Stock  Crystals  For: 

Clegg  Drake  Icom 

Kenwood  Midland  Regency 

Standard  Wilson  Yaesu 

Lafayette  Tempo  VHF  Eng 

(Custom  Crystal  Orders  Accepted.) 


Rolln  Distributors 

P.O.  Box  436  Department  7 
Dunellen.  N.J.  08812 

201-469-1219 

Precision  Cut  Land  Mobiles  Available 


Reader 
That  Sends 


Tune      Rev       Xmit 


Mini-Terminal 


suggested  price  $299.95 

All  In  one  package— cw,  rtty,  ascii  send /receive  and 
hard  copy  capability  for  under  $300  unbelievable,  but 
true!  Again,  Kantronics  puts  all  the  features  you  want 
in  a  single  unit:  The  Kantronics  Mini-Terminal.tm 

You  send  cw  with  your  key  or  keyboard,  and  the  Mini- 
Terminaltm  converts  to  RTTY  or  ASCII.  Mini-Terminal011 
also  reads  all  incoming  cw,  rtty,  and  ASCII  messages 
and  reads  out  on  a  bright  green  10-digit  display.  For 
hard  copy  simply  attach  any  Centronix  compatabie 
printer,  such  as  the  Epson  mx-80  or  the  Paper  Tiger,  and 
watch  the  Mini-Terminaitm  do  the  rest. 

A  complete  code  reader  and  RTTY  terminal,  with 
printer  compatabiiity  all  in  one  package  only 
21/2"x5"x51/4".  Cet  ail  you  can  for  your  dollar;  get  the 
Kantronics  Mini-Terminal.1'" 

See  your  local  Kantronics  dealer,  or  contact 


Kantronics 


*~S8e  List  of  Advwttsers  on  page  T30 


(913)  842-7745  1202  E.  23rd  Lawrence,  Kansas  66044 
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Winning  the  Coax  War 

The  electrical  length  of  feediine  depends  on  its  velocity  fa 

Don't  get  caught  short 


Paul  Swear'mgen  W9P/f 
RR  #7,  Box  485 
Benton  \l  62812 
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review  of  the  basic  the- 
ory sections  of  many 
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Fig.  1(a). 
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radio  handbooks  will  reveal 
references    to    "dielectric 

constant"  and  "velocity 
factor"  as  interrelated  char- 
acteristics that  describe 
real-world  influences  upon 
the  velocity  of  an  electro- 
magnetic wave  and  upon 
the  capacitance  existing 
between  two  conductors. 

We  don't  need  to  be 
physicists  or  to  even  under- 
stand the  actions  of  dielec- 
tric molecules  to  observe 
that  capacitors  come  in  a 
variety  of  sizes  and  shapes 
The  basic  capacitor  con- 
sists of  two  conductors  sep- 
arated by  ^n  insulator. 
When  the  capacitor  is 
charged,  the  insulator  be- 
comes  a  dielectric  because 
it  is  then  permeated  by  the 
electric  field  between  the 
conductors, 

The  value  of  the  capaci- 
tance depends  upon  the 
area  of  the  conductors,  the 
spacing  between  them,  and 
just  what  sort  of  dielectric 


occupies  that  space.  For  ex- 
ample, two  sheets  of  alumi- 
num about  3'  on  a  side  and 
spaced  about  3/16"  apart  in 
a  vacuum  would  form  a  ca- 
pacitance on  the  order  of 
1500  micromicrofarads,  or 
1500  picofarads  as  some 
may  prefer  to  call  it. 

If  the  vacuum  between 
the  plates  were  replaced 
with  glass,  the  capacitance 
might  increase  by  a  factor 
of  5  to  a  new  value  of  7500 
pF.  The  factor  "5"  in  this 
case  would  be  the  "dielec- 
tric constant"  of  that  kind 
of  glass.  The  thickness  of  the 
metallic  plates  has  little  ef- 
fect on  the  capacitance.  For 
the  smaller  capacitance 
values  with  increased  con- 
ductor spacings,  the  "edge 
effect'  requires  considera- 
tion, This  effect  is  a  result 
of  non-linearities  in  the 
electric  field  near  the  con- 
ductor edges.  Manufactur- 
ers use  a  variety  of  dielec- 
tric  materials   to   produce 


the  capacitors  for  today's 
electronic  systems. 

Radio  signals  and  other 
electromagnetic  waves 
travel  at  a  velocity  of  about 
300  X  10*  meters  per  sec- 
ond in  a  vacuum  and  just  a 
bit  slower  in  air.  This  veloci- 
ty of  propagation  is  equal 
to  about  186,000  miles  per 
second.  In  liquid  or  solid 
materials,  the  velocity  of 
electromagnetic  waves  is 
decreased  by  an  amount 
depending  upon  the  specif- 
ic characteristics  of  the 
material.  A  signal  travels  a 
distance  of  one  wavelength 
through  space  in  a  period  of 
time  depending  upon  its 
frequency.  Under  the  (ugh!) 
metric  system,  the  formula 
for  a  wavelength  (A)  in  space 
is:  ^meters)  =  300/frequen- 
cy  (MHz),  In  terms  more  fa- 
miliar to  some  of  us,  a  free- 
space  wavelength  (A]  in  feet 
is  equal  to  984/frequency 
(MHz). 

If  the  same  signal  had  to 
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A  New  No-Compromise 

HF  Transceiver 


The  CORSAIR  is  an  extraordinary  new  HF  trans- 
ceiver* Every  function  operates  without  compromise. 
New  unique  features  make  it  a  delight  to  operate, 

A  new  front  end  provides  extreme  sensitivity,  low  internal 
noise  and  high  dynamic  range  to  bring  weak  signals  to 
life,  For  even  greater  overload  prevention,  the  integral  rf 
preamplifier  can  be  switched  out.  More  effective  than  the 
usual  rf  attenuator 

The  filtering  system,  a  TEN -TEC  exclusive,  virtually 
switches  to  privacy.  It  starts  with  a  superb  2 A  kHz  12- 
pole  ladder  sideband  filter  system,  standard  It  provides 
variable  bandwidth  for  ssb,  great  for  today  s  crowded 
phone  bands.  A  novel  pass  band  tuning  circuit  allows  a  re- 
ceived signal  to  be  moved  within  the  pass  band  to  its  opti- 
mum position  with  respect  to  QRM.  Optional  narrow  band 
filters  are  available  for  ssbt  cw  and  RTTY,  all  switched  from 
the  front  panel.  The  ultimate  in  QRM  reduction. 

Full  cw  break-in  opens  a  window  on  the  band  while 
transmitting,  turning  monologues  into  conversation,  Or,  if 

conditions  dictate,  just  switch  to  semi- break- in.  And  no 
VOX  adjustment  when  changing  modes. 

A  versatile  offset  tuning  system  allows  the  receiver  and 
transmitter  to  be  tuned  separately  with  a  ±  1  kHz  range 
for  fine  tuning  or  ±  4  kH2  for  working  off  frequency.  For 
net  operation,  both  can  be  moved  simultaneously. 

Reliability  is  designed  in.  The  CORSAIR  system  is  so 
rugged  it  wilt  operate  into  infinite  SWR.  And  we  guaran- 
tee it  unconditionally  (except  for  lightning)  for  one  year, 
The  CORSAIR  is  designed  for  100%  duty  cycle,  ideal  for 
RTTY  SSTVand  of  course,  contests, 


Beauty  is  more  than  skin  deep.  The  contemporary  styl- 
ing with  the  blackout  LED  frequency  display  (last  digit  in 
green),  the  baked-on  textured  bronze/black  finish  with 
aluminum  trim  will  retain  its  handsome  appearance  per- 
manently. Beneath  its  sleek  exterior  is  a  carefully  crafted 
chassis  packed  with  performance. 

There  are  many  other  features,  each  with  superb  per- 
formance. An  effective  speech  processor,  notch  filter,  ad- 
justable noise  blanker,  signal  spotter,  three  position  AGC, 
threshold  ALC,  simplified  VOX,  all  controlled  from  the 
front  panel  In  addition,  the  CORSAIR  has  a  compression 
loaded  speaker,  less  than  2%  audio  distortion,  and  full  ac- 
cessory connections  including  remote  bandswitch  output 
It  even  has  a  volume  equalizing  headphone  output 

The  CORSAIR  is  a  total  system  of  pure  operating  plea- 
sure—it really  must  be  put  through  its  paces  to  be  fully  ap- 
preciated Its  smooth  controls,  comfortable  and  locpcaQy 
spaced,  give  it  the  feel  of  a  superlative  transceiver.  One 
tnat  will  be  a  faithful  companion  for  the  years  ahead. 

All  TEN-TEC  products  are  completely  manufactured  in 
the  U.S.A.,  in  the  foothills  of  the  Great  Smoky  Mountains. 

Model  560,  CORSAIR  transceiver ,  $1169. 

See  your  TEN-TEC  dealer  or  write  for  full  information. 
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travel  through  glass  having 
a  dielectric  constant  of  5, 
the  distance  it  would  move 
during  the  time  period  of 
one  wavelength  would  be 
much  shorter,  In  fact,  one 
wavelength  would  be  only 
44  72%  of  the  equivalent 
length  in  space.  When  con- 
verted to  a  decimal  figure, 
,4472,  this  dielectric  correc- 
tion is  the  "velocity  factor" 
(VF)  of  the  glass.  It  is  equal 
to  the  reciprocal  of  the 
square  root  of  the  dielectric 
constant  or  VF  —  M\f5 
=  1/2.236=  .4472  This  for- 
mula describes  the  mathe- 
matical relationship  be- 
tween "dielectric  constant" 
and  "velocity  factor." 

So.  what  can  we  do  with 
dielectric  constants  or  ve- 
locity factors?  Actually,  I 
can  think  of  very  few  occa- 
sions when  changing  the  di- 
electric in  a  capacitor 
would  be  necessary,  desir- 
able, or  feasible.  It  would 
be  fairly  easy,  though,  to 
make  a  low-capacity  vari- 
able capacitor  by  using  two 
pieces  of  aluminum  and  to 
insert  a  variable  amount  of 
a  plastic  dielectric  via  a 
shaft  and  a  dial  system 

The  velocity  factor, 
though,  is  a  much  used  and 
occasionally  misused  fac- 
tor. 

All  of  the  coaxial  and 
parallel-wire  feedlines  us- 
ing solid  dielectrics  are 
characterized  by  higher 
losses  than  found  in 
equivalent  air-insulated 
lines  and  by  having  velocity 

factors  of  less  than  1. 
These  velocity  factors 
mean  that  radio  waves  are 
propagated  along  these 
lines  at  velocities  less  than 
in  free  space.  When  the 
electrical  length  of  the 
feedline  to  be  used  is  criti- 
cal, the  velocity  factor 
must  be  considered  in  cal- 
culating  the  physical 
length  If  you  wanted  an 
electrical  length  of  1/2 A  and 
the  velocity  factor  was  .80, 
then  the  desired  formula 
for  the  physical  length  in 
feet  would  be:  1/2 A  =  (492 
X  .80)/frequency  (MHz). 
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Fig,  2(a). 


The  velocity  factors  for 
some  common  coaxial  feed- 
lines  range  from  .80  for 
polyethylene  foam  dielec- 
trics to  .66  for  solid  polyeth- 
ylene. Some  300-Ohm  par- 
allel-conductor feedlines 
using  a  solid  dielectric  of 
polyethylene  have  a  veloci- 
ty factor  of  about  .82.  Why 
should  that  be'  Fig  1(a) 
shows  a  cross-sectional 
view  of  a  piece  of  300-Ohm 
line.  The  oval  represents 
the  solid  dielectric  and  the 
dots  represent  the  conduc- 
tors. The  arrowed  lines  rep- 
resent  an  instantaneous 
electric  field  that  might  ex- 
ist at  a  given  moment  in 
time.  The  fact  that  a  portion 
of  this  field  exists  outside 
the  solid  dielectric  is  the 
reason  that  the  300-Ohm 
line  velocity  factor  of 
about  .82  lies  between  the 
.66  factor  of  solid  polyeth- 
ylene and  the  value  of  1.0 
for  air.  This  also  explains 
the  sensitivity  of  oval 
3Q0Ohm  line  to  external  in- 
fluences such  as  rain,  snow, 
and  ice,  or  to  the  proximity 
of  metallic  objects. 

Fig.  1(b)  shows  the  cross 
section  of  a  100%-shielded 
coaxial  cable,  fn  this  case, 
the  electric  field  is  wholly 
contained  within  the  shield, 
and  surrounding  influences 
are  minimal  That's  why  co- 
axial cable  can  be  taped  to 
your  tower,  run  along  gut- 
ters, or  even  buried  with  lit- 
tle observable  effect  upon 
its  performance. 

The  velocity  factor  is 
used  to  determine  the  phys- 
ical length  of  the  line  when- 
ever a  particular  electrical 

1982 


3krcO 


1/2  X- 


\/2k 


*5H  COAX 


r\ 


Fig,  2(b). 


length  of  feedline  is  re- 
quired, and  when  in  the 
feedline's  use  an  electric 
field  will  exist  between  the 
feedline  conductors  as  a  re- 
sult of  current  flow  along 
the  conductors,  Fig.  2 
shows  some  of  the  typical 
cases  wherein  the  velocity 
factor  would  be  used  in  cal- 
culating the  physical  length 

of  the  required  feedline.  In 

Fig.  2(a),  a  feedline  1/2A  long 

is  used  so  that  the  imped- 
ance at  the  center  of  the 
antenna  will  be  repeated  at 
the  ground  end  for  easy  im- 
pedance measurements. 
The  desired  physical  length 
of  a  1/2A  line  would  be  the 
free-space  length  times  the 
velocity  factor,  or  1/2A  (ft.) 
=  (492  X  VF)/frequency 
(MHz).  In  this  case,  the  line 
could  be  made  any  whole 
number  multiple  of  the  cor- 
rect length  if  a  single  1/2A 
wasn't  long  enough. 

Fig,  2(b)  shows  a  4:1  co- 
axial balun  connected  to  a 
folded  dipole  radiator.  The 
length  of  the  1/2 A  U  shaped 
piece  of  coax  is  calculated 
with  VF.  Fig.  2(c)  shows 
broadside  radiating  ele- 
ments, each  fed  through  a 
gamma  match,  Any  equal 
lengths  of  cable  could  be 
used  for  pieces  X  and  Y  to 
satisfy  the  phasing  require- 
ments of  the  broadside  ar- 
ray. The  3/4A  sections, 
however,  also  serve  as  im- 
pedance transformers  be- 
tween the  radiators  and  the 
feedline  junction  The  phys- 
ical length  of  the  3/4A  lines 
should  be  computed  with 
the  VF. 
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Fig.  2(d)  shows  a  1/4A  sec- 
tion of  coaxial  cable  used 
as  an  rf  choke.  The  shorted 
end  of  the  1/4A  section  is 
transformed  into  a  very 
high  impedance  at  its  con- 
nection point  to  the  coaxial 
feedline.  It  has  no  effect 
upon  the  feedline  as  far  as 
the  operating  frequency  is 
concerned,  but  it  keeps  both 
sides  of  the  coax  at  ground 
potential  for  dc  or  lightning 
protection.  In  addition,  the 
1/4A  section  will  act  as  a 
dead  short  across  the  coax- 
ial cable  at  the  second  har- 
monic! 

Fig.  2(e)  shows  1/4 A  ver- 
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QUITE  A  SIGHT! 

(AND  EASY  TO  SEE,  TOO!!) 


Sporting  an  ail-new  Liquid  Crystal  Display,  the  FT-230R  is  Yaesu  s  high-performance  answer  to 
your  call  for  a  very  affordable  2  meter  mobile  rig  with  an  easy-to-read  frequency  display! 
The  FT-230R  combines  microprocessor  convenience,  a  sensitive  receiver,  a  powerful  yet  clean 
transmitter  strip,  and  the  new  dimension  of  LCD  frequency  readout  See  your  Authorized  Yaesu 
Dealer  today  —  and  go  home  with  your  new  FT-230R! 
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SALE  SUBJECT 
FCC  CERTIFICATION 


•  LCD  five-digit  frequency  readout  with  night 
light  for  high  visibility  day  or  night 

•  Two  VFOs  for  quick  QSY  across  the  band* 

•  Ten  memory  slots  for  storage  and  recall  of 
favorite  channels. 

•  Selectable  synthesizer  steps  (5  kHz  or  1 0  kHz) 
in  dial  or  scanning  mode, 

•  Priority    channel    for    checking    a    favorite 

frequency  for  activity  while  monitoring  another 

•  Unique  VFO/Memory  Split  mode  for  covering 
unusual  repeater  splits. 

•  Up/  Down  band  scan  plus  memory  scan  for 
busy  or  clear  channel.  Scanning  microphone 
included  in  purchase  price. 


Full  25  watts  of  RF  power  output  from 
extremely  compact  package. 

Built-in  automatic  or  manual  tone  burst 

Optional  synthesized  CTCSS  Encode  and 
Encode/Decode  boards  available. 

Lithium  memory  backup  battery  with  estimated 
lifetime  of  five  years. 

Optional  YM-49  Speaker/Microphone  and 
YM-50  DTMF  Encoding  Microphone  provide 
maximum  operating  versatility. 


FT-208R 
FM  Handheld 
2  Meters 


FT-708R 

FM  Handheld 

70  cm 


And  don't  forget  I  Yaesu  has  a  complete  line 
of  VHF  and  UHF  handheld  and  battery 
portable  transceivers  using  LCD  display!!! 


FT-290R  -  2  Meters 
SSB/CW/FM  Portable 

FT-69QR  -  6  Meters 

USB/CW/AM/FM  Portable 
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Price  and  Specifications  Subject  To 
Change  Without  Notice  or  Obligation 
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YAESU  ELECTRONICS  CORP.  6851  Walthall  Way.  Paramount.  CA  90723 
Eastern  Service  Ctr..  9812  Princeton-Glendale  Rd.,  Cincinnati.  OH  45246 
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tical  antennas  spaced  1/2A 
apart  and  fed  180°  out  of 

phase  through  a  1/2A  line  to 
achieve  a  figure-eight  radia- 
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tion  pattern.  Fig  2(f)  shows 
similar  antennas  spaced 
1/4A  apart  and  fed  90°  out 
of  phase  to  produce  a  unidi- 
rectional pattern.  The  ve- 
locity factor  would  apply  to 
these  phasing  lines.  Please 
note  that  Figs.  2(e)  and  (f) 
are  just  basic  representa- 
tions of  an  antenna  system 
and  not  a  practical  arrange- 
ment. 

How  could  you  make  a 
1 12 A  of  coax  (free  space  1  /2A 
x  VF)  stretch  between  two 
verticals  spaced  a  1  /2A(free- 
space  value)  apart?  It 
would  be  impossible  unless 
you  used  an  air-dielectric 
coax  and  then,  of  course,  its 
proper    length    would    be 
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Fig.  2(f). 


equal  to  the  antenna  spac- 
ing, 

The  proper  phasing  with 
solid-dielectric  coax  can  be 
achieved  as  shown  in  Fig, 
2(g).  Dimension  X  is  any 
convenient  length  of  coax. 
The  1/2 A  portion  is  com- 
puted with  the  VF,  While 
this  feed  line  system  pro- 
vides the  proper  phasing,  it 
doesn't  provide  the  neces- 
sary impedance  matching. 
The  same  scheme  could  be 
used  to  provide  the  correct 
phasing  for  Fig,  2(f),  but  then 
the  lines  would  be  X,  and  X 
+  1/4  A. 

Fig.  3  shows  some  cases 
where  the  velocity  factor  is 
not  used  in  determining  the 
physical  length  of  solid-di- 
electric cables.  In  Fig.  3(a),  a 
1/4A  of  coaxial  cable  is 
paired  with  a  portion  of  the 
feedline  to  act  as  a  decou- 
pling stub  or  balun,  Its 
length  is  approximately 
equal  to  the  free-space 
length  of  a  1/4 A.  The  VF  of 
the  coax  does  not  apply  be- 
cause no  electric  field  ex- 
ists between  the  inner  con- 
ductor and  the  shield  of  the 
1/4A  of  coax.  In  fact,  the  in- 
ner conductor  could  be  cut 
off  flush  with  the  dielectric, 
or  even  removed,  as  it  has 
no  function  in  this  applica- 
tion other  than  to  provide 
increased  physical  rigidity. 
In  Fig.  3(b),  line  segments  X 
and  Y  could  be  of  any  equal 
lengths  and  still  provide  the 
correct  phasing  for  the 
broadside  array,  VF  does 
not  apply  because  a  partic- 
ular electrical  length  of 
feedline  is  not  required. 

The  effects  of  velocity 
factor/dielectric  constant  in 
places  other  than  feedlines 


can  sometimes  be  impor- 
tant to  the  correct  function- 
ing of  antennas  or  resonant 
circuits,  For  example,  a  co- 
axial version  of  a  "J"  anten- 
na is  shown  in  Fig.  4.  The 
lower  1/4A  could  be  an  air- 
insulated  high-Q  resonant 
section  which  matches  the 
high  end  impedance  of  the 
1/2A  radiator  to  the  coaxial 
feedline, 

This  is  a  good,  simple  an- 
tenna for  VHF.  If  it  were  to 
be  built,  though,  you  might 
be  tempted  to  fill  the  lower 
1/4A  section  with  plastic 
potting  compound  for  im- 
proved physical  rigidity  or 
to  minimize  the  effects  of 
weather.  Any  dielectric 
added,  however,  would 
change  the  electrical  length 
of  the  section,  thereby 
detuning  the  system  A  bet* 
ter  approach  would  be  to 
use  the  velocity  factor  of 
the  plastic  filler  beforehand 
to  determine  the  correct 
length  of  a  plasticized  1/4A 
section. 

Why  have  I  persisted  in 
using  the  free-space  for- 
mulas times  the  velocity 
factor  to  compute  specific 
physical  lengths?  What's 
wrong  with  the  old,  tried 
and  true  formula,  468/fre- 
quency  (MHz),  to  find  the 
length  of  a  1/2A?  The  reason 
is  that  antenna  design  is  in- 
fluenced by  something 
called  "end  effect/'  This 
necessitates  just  about  a 
5%  reduction  of  the  free- 
space  lengths  when  calcu- 
lating the  physical  length  of 
wire  antennas,  This  phe- 
nomenon does  not  occur  in 
transmission  lines,  so  for 
these  applications  we  just 
have  to  adjust  the  free- 
space  figures  with  the  ve- 
locity factor. 

There  is  no  doubt  that 
coaxial  cable  is  the  most- 
used  amateur  feedline  to- 
day. Its  ease  of  use  more 
than  compensates  for  its 
small  losses.  If  you  need  a 
critical  electrical  length, 
however,  don't  forget  to 
use  the  velocity  factor 
established  by  the  cable 
manufacturer.  ■ 


Without  doubt  LR-1  is  the  repeater  value  leader!  Compare  its 

outstanding  performance  with  any  repeater  -  then  look  at 

its  price.  LR- 1  features  include  individual  die-cast  shielding 

of  receiver  and  transmitter  plus  a  separately  shielded 

6-stage   receiver   prefilter    for   peak    performance   in 

harsh  RF  environments    •    Front  panel  metering  of 

all  vital  functions   •  CW  identifier    •    Symmetric 

hard  limiting  for  clean  natural  audio    •    Low 

power   MOS   control    logic      •      Even    the 

cabinet  is  included  --  just  plug  in  and  go! 

The  price?  Only  $1095  (US  amateur  club 

net). 

LINKING?  The  LR-1  is  also  available  with 
control  circuitry  for  Link  Transceiver 
operation.  Now  link  repeater  sites  with  the 
flexible  control  capability  you've  always 
wanted. 

HIGH  POWER?  Our  PA-75  power  amplifier  is  the 
champion!  Ruggedly  built  to  give  years  of  dependable 
operation  in  continuous  duty  repeater  service. 


Mark  3C  repeaters  and  controllers  have  no 

equal   in  performance.  Both   units  feature 
auto  patch,  reverse  autopatch,  autodial,  1  3 
Morse  messages  and  a  total   of  39  func- 
tions.  Both    feature    microprocessor   control 
and  both  have  been  proven  In  the  field  from  icy 
Alaska  to  tropical  Brazil,  A  Mark  3C  supercontroller 
can  make  any  repeater  a  super  performer.  The  Mark 
3CR  repeater  is  in  a  class  by  itself.  It  combines  superbly 
designed    RF  circuitry   in    one   handsome    package.    It    is 
without  doubt  the  world's  most  advanced  repeater? 


•  SEE  US  AT  DAYTON  • 
CALL  OR  WRITE  FOR  FULL  DETAILS 

MICRO  CONTROL  SPECIALTIES 

23  Elm  Park    •    Groveland,  Massachusetts  01834    •    Telephone  (6  I  7)  372-3442 
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WHY  SETTLE  FOR  HALF  THE  BAND? 
Enjoy  super-gain,   low  VSWR(   and   FULL  COVERAGE,   144 
through  148  MHzh  with  less  weight  and  windload  Dual-driven 
elements,  balanced  feed  for  a  better  match  and  clean  pattern. 


Bandwidth 


144  148  MHz 


Baiun 


2KW4:t 


Gam: 


15.5  dBd 


Boom: 


21*  .5/1  W 


VSWR: 


1.2:1  &  less 


Beamwidlh:         28° 


Windload:    1 .6  sq  ft 
Weight:       9  lbs 


CIRCULAR  POLARIZED  For 
the  Phase  MIB  satellite  and 
terrestrial  DX,  ATV,  and  FM, 
Minimizes  multipath  and  flut- 
ter fading.  Rugged  sym- 
metrical construction. 


!SI 


Bandwidth1 


420-450  MHz 


Gain: 


12dBdc 


VSWR: 


F/B: 


1.5:1  &  less 
20  dB 


420*450-1 8C 


Baluns:        2KW,  4:1  (2) 


Windload:    .5  sq  ft 


Boom: 


88'7i" 


Weight: 


IDEAL  for  point-to-point  and 
repeater  control.  Rear- 
mounted,  vertically  polariz- 
ed, compact.  Continuous 
coverage,  420-470  MHz. 
Direct  coax  feed  suitable  for 
most  installations. 


420-470-6 


Bandwidth: 


420-470  MHz 


Gain: 


6d8d 


VSWR: 


1.2:1  &  less 


Boom; 


271"  O.D. 


Beamwidth: 


60° 


Weight: 


1 .2  lbs 


F/B: 


20  dB.  min 


SEE  YOUR  KLM  DEALER: 

KLM  Electronics,  Inc.  P.O.  Box  816,  Morgan  Hill.  CA  95037 
(408)  779-7363 


HURDLE  THE  HUMP 


WITH  TWIN  OAKS  CU'  TRAINING  PROGRAM 


CW  TEACHING 
SYSTEMS 

Twin  Oaks  Associates  is  a 
partnership  of  mental  health 
professionals  who  are  hams  in- 
terested in  helping  others  to 
learn  CW>  Turin  Oaks  has  de- 
veloped three  Morse  code 
teaching  systems  on  tape  which 
represent  the  careful  applica- 
tion of  psychological  princi- 
ples to  learning,  They  help 
students  learn  to  recognize  and 
copy  Morse  characters  at  a  very 
high  speed, 

The  first  set  of  tapes  is  called 
System  12  At  is  designed  for 
the  ham  who  may  hare  a  Notice 
or  Technician  class  license  but 
can*t  "get  over  the  hump"  to 
pass  the  General  class  code  test* 
System  12  takes  students  past  1 5 
words  per  minute  on  five  care- 
fully-structured,  successive-de- 
mand, 60-minule  cassettes. 

The  second  training  program 
is  called  System  24  --  It  assumes 
that  the  student  is  able  to  copy 
comfortably  at  9  or  JO  u^rds 
per  minute  but  would  like  to  go 
after  the  amateur  Extra  class 
license.  This  program  is  on  five 
60*  in  mute  cassettes  and  carries 
the  student  past  JO  words  per 
minute. 

The  third  teaching  system, 
the  System  12  Alphabet  Hook  , 
is  designed  for  persons  who 
know  absolutely  nothing  about 
Morse  code.  It  may  be  used, 
however,  by  persons  who  are 
not  thoroughly  comfortable  at  5 
words  per  minute,  and  it  is  use- 
ful for  either  classroom  or  self* 
instruction. 

Each  ■  program,  or  system, 
comes  with  its  own  carefully' 
written  study  guide.  Systems 
12  and  24  cost  $30  each,  and 
the  System  J 2  Alphabet  Book 
costs  $15. 


GET  HUMPIN'- 

ORDER  TODAY! 


TWIN  OAKS  ASSOCIATES 
ROUTE  5,BOX  37  ^w 

KNOXVILLE  IA  50138, 
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FAST 
SCAN 


*$249 


3 


A  modular  approach. ,  .for  your  own  custom-designed  A  TV 
system ....  Here's  how    TXA5-4ATVEXCiTEfl/MODULATOR.*e9ppd 


This  wired  *nd  tested  module  j*  dDH-ignefi  lo  drive  Iho 
Motorola  MHW-710  rnodyja  in  Iho  PA5  10  wall  linear 
amp  The  cry*tai  in  in#  100  mMi  region  heaps  nai 
iv^ics  Qui  or  two  m*tara  tor  l*ik  bach  the  «»q*o 
rroduUf or  n  Mi  A  mm  Nr  conopuTv  gnpfuei  md  co* 
Df  n*quiras  U  B  "tie  '«fl  d  70  m#  Tune*3  wi|fi  rt#I  on 
4M25.  *34  0,  0»  *26  25  mHi   Provwon  f«*  **nc  9< 

paNdifPtj.  ywo  frequencies  available. 


PAS  10  WATT  ATV  POWER  MODULE  «9  ppd 

The  P*5  *i(t  pvi  Out  t0  watla  RMS  power  cm  |h«  Sync 

rips  wtmt*  Omv*  wi*h  40  mw  tr*  in*  TXA5  eicrer  SO 
ohrrn  m  end  oui.  plus  beAdwuitn  for  tf»  wtioie  barer 
with  good  Uneeniy  lor  cow  and  aound  Aequiree  13  Q 

trdc  regulated  «  3  amps 

FMA5  AUDIO  SUBCARHIER  GENERATOR 
...___„. „ . $29  ppd 

Puts  »t*d»o  on  w*rh  your  camera  Mdag  fust  ai  broad- 
cast IV  4o«  at  4  i  rnH;  Putt  out  up  to  1  ■  p-p  io  d'  *e 
trie  TXA9  o*  VM-2.  3  or  a  moduLato*!   flequife*  low  2 

rnic  <150  to  600  ohms},  and  4  T2  to  tU  vdc  sgr  25  ma. 
Works  wiih  anv  jtrnlf  uvlih  5  ffiKl  video  bandwidth 

TVC-2  ATV  DOWNCONVERTER. . , . S55  ppd 
Stnpjme  MRF901  it  7  d&  N^j  pfeamp  and  double  bah 
*nc«0  mufcr  modutedtgt  Out  the  *#*h  ones  but  resets 
intermodiand  orerioad  Connects  between  n  M  a  r>te  - 
na  and  TV  set  tufted  to  channel  2  or  3.  Vancap  tunes 
420  to  450  mhz  Regimes  *  12  to  10  *dc  «  20  m* 
Super  sensitive  TVC  2L  *itn  N £64535  praam p  r,  9<j&  NF) 
siege      *&9  ppd 

'TXA5T  PA5f  FMA5  and  TVC  Basic  Module  Pkg. 

Call  or  write  foe  our  complete  hit  of  specifications t  station  set-up  diagrams,  and 
optional  accessaries  which  include  antennas,,  modulators,  detectors,  test 
generators,  cameras,  etc,  WE  ARE  A  FULL-LINE  SUPPLIER  OF  ALL  YOUR  ATV 

NEEDS. 

TERMS:  VISA  or  MASTER  CARD  by  telephone  or  matt,  or  check  or  money  order  by 

mail.  Air  prices  are  delivered  in  USA,  Allow  three  weeks  after  order  for  delivery, 

(213)  447-4565  Charge  card  orders  only 


P.C.   ELECTRONICS    2522  Paxson  Lane, 


Tom  W60RG     Maryann  WB6YSS 


Arcadia,  California  91006 


The  New  Standard 
in  High  Performance 
Repeater  Control... 


D  FRIENDLY.  POWERFUL  EASY 
TO  USE  -  Human  engineered 
to  be  your  "assistant"  at  the 
repeater,  with  capability 
second  to  none. 


□ REMOTELY  CONFIGURABLE  - 
Change  command  codes,  mes- 
sages, tone  characteristics,  tim- 
ing, and  more,  remotely! 
Reliable  storage  in  E  PROM. 


D  Room  to  grow:  BUILT  IN!  - 
Features  intelligent  remote  con- 
trol and  meter  readback  Inter- 
faces to  synthesized  remote 
bases  and  links.  Planned  soft- 
ware upgrade  path. 

D  SUPPORT  -We  invented  the 
"Computer  Controlled  Talking 
Repeater. M  so  we  know  how  to 
provide  the  applications  assis- 
tance, and  Song  term  support  so 
crucial  to  a  computer  based 
product 

D  BRING  YOUR  REPEATER 
SYSTEM  INTO  THE  80S  -  Start- 
ing at  less  than  $1200! 


The  RC-8S0 
Repeater  Controller! 


Call  or  write  for  detailed 
specifications. 

Manual  and  demonstration 
cassette  tapes 
available  separately 


occ 


advanced 

compute* 

confrott 


10816  Northridge  Square 
Cupertino.  CA9S014 
1408)253  8085 


*-T24 


ROTATE  YOUR  BEAM 


KR400 

Azimuth  Rotator* 

8%  sq.ft.     $119.95 


KR500 

Elevation  Rotator* 

7V2  sq.ft.     $189.95 


Roof  Tower 
11.6  ft.     $194.95 
6V2  ft.  extension 
sections     $70.00 


*  Rotators  come  complete  with  an  attractive  control  box  that 
indicates  beam  heading. 

Send  for  free  catalog  describing  our  rotators,  towers,  thrust 
bearings,  VHF  beams,  Swiss  Quads,  Tribanders,  and  more. 


ANTENNA  SYSTEMS 


BY  MAIL: 
TET  Antenna  Systems 
1924-E  W.  Mission  Road 
Escondido,  CA  92025 


Mflju-C^T] 


VtU 


by  phone  714-743-7025    ^ 


70 
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HAL  COMMUNI 

RTTY  &  CW 


PROFESSIONAL  SYSTEM! 

The  DS3100ASR  Terminal  and  ST6000  Demodulator  are  the  choice  of 
professional  RTTY  operators  the  world  over.  Some  of  the  advanced  fea- 
tures offered  by  this  equipment  are: 


DS3100ASR: 

•  True  ASR  capabilities  •  200  line  display  storage  •  150  lines  re 
celve  •  50  lines  transmit  •  Baudot.  ASCII,  and  Morse  Codes  •  45 
to  9600  baud  RTTY  •  5  to  175  WPM  CW  *  WORD.  UNE.  and 
CONTINUOUS  modes  •  SYNC  Idle  ("diddle1')  •  Unshift  on  space 
(USOS)  •  WRU  answerback  •  Selective  call  printer  control  (SEL* 
CAL)  •  Serial  ASCII  printer  output  for  received  text  in  any  code  • 
Four  keyboard  controlled  accessory  switches  •  R5232  or  bop 
RTTY  I/O  •  10  user-programmable  HEREtS  messages  •  EAROM 
non  volatile  storage  of  4  HERE  IS  messages  and  operating  conditions 

•  On-screen  status  indicators  •  Custom  labeled  3- legend  keytops 
foT  non -confusing  control  operations  •  Bulll-in  12  inch  P31  display 

•  120/240V.  50/60  HMC  •  13.5*  x  20,5*  x  15,25"  •  6Q(bs. 
(two  cartons) 


MSO3100: 


*  lfisertsintoDS3100  •  Adds' "electron  - 
ic  mai]  box"  to  DS3100  •  Extends 
DS3 100  storage  by  32K  •  Works  with  all 
codes.  Baudot,  ASCII,  or  CW  •  User- 
programmable  call-up  code  •  May  be 
used  with  "KOS  to  switch  TX  and  RX 
on /off  •  Inserts  CW  ID  when  required  • 
Sends  user  "HELP"  and  "RYRY"  and 
"QBF'  test  messages  when  requested  • 
Lists  directory  contents,  size,  and  date 
created  •  Allows  password  for  delete  or 
read  protection  of  files  •  Use  for  brag 
tapes  as  welt  as  for  message  storage  a 
Commands  include:  *'  D1R  SD1R  READ 
.WRITE  .ENDFILE  HELP  SEND  RLE- 
HELP  .KY10N  KYIOFF  KY20N 
KY20FF  PR1NTON  PRUSTTOFF  .QBF 
RYS  DELETE  EXIT*  •  Factory  Instal- 
lation only 


PORTABLE  RTTY  and  CW 

The  HAL  CWR6850  brings  a  new  dimension  to  amateur  RTTY  opera- 
tion -  PORTABILITY!  Even  though  the  size  is  small,  the  features  are 
many: 

CWR6SS0: 


•  Built-in  display  screen  and  demodulators  •  &* 
green  CRT  display  #32  character  display  lines 
S  4  pages  of  display  •  &  user -programmable 
HERE  IS  messages  •  Internal  RTTY  demodulator 
for  both  "high"  and  "low"  RTTY  tones,  three  shifts 
each  (170-425-850)  •  Baudot  or  ASCII  baud 
rales  of  45  to  300  baud  •  Morse  code  send  and 


receive  3  to  40  wpm  •  Parallel  ASCII  printer  out- 
put  for  received  text  •  Separate .small  keyboard 

•  Tape  Input/output  connections  •Requires  12 
VDC.  1  8  Amperes  ©12  75"  x  11  75*  x  5' 
[CWR685QL  13  75'  x  2*  x  7  25*  (Keyboard) 

•  20  lbs.  including  keyboard 


ST6000: 

•  Super  RTTY  demodulator  •  Perfect  companion  to  DS3100  in 
"dream  station"  •  All  three  standard  RTTY  shifts  (  170-425-850  Hrl 

•  Receive  and  Transmit  circuitry  •  Transmit  tones  crystal  controlled 

•  Transmit  CW  ID  - 100  Hz  shift  down  in  frequency  •  Available  for 
"high"  or  "low"  tones  {High  tones  recommended  for  United  States  - 
2125  Hz  mark}  •Wide  bandwidth  limlter  for  superior  signal  capture 

•  FM  or  AM  operation  •  Multipole  active  filter  front-end  •  Active 
filter  discriminator  •  Active  low  pass  fiber  •  Synthesized  transmit 
tone  outputs  •  ATC  (automatic  tone  threshold  control  I  •  DTH  (de- 
cision threshold  hysteresis)  •  RS232.  MIL  188.  CMOS,  and  current 
loop  I/O  •  Buili  in  175  VDC,  60  ma  neutral  loop  supply  •  Motor 
control  relay  for  autostart  •  Antispace  •  Built-in  tun ing  oscilloscope 

•  120/240V,  50/60  Hz  AC  •  Table  or  Rack  cabinet  (specify 
which}  •  3.5*  x9*x  17*  •  15 lbs 


F 


LOW  COST  AND  COMPACT! 

The  DS2050KSR  is  a  time-proven  RTTY  terminal,  combining  the  best  of  the 
popular  HAL  DS2000  and  ST5000.  Some  of  the  DS2050  features  are: 

DS2050KSR: 


•  One  cabinet  for  keyboard,  display  generator,  and 
demodulator  •  Full  7 2  character  line  by  24  line  screen 

•  2  programmable  HERE  IS  messages  •  Built-in 
RTTY  demodulator  for  two  shrfts  (170  or  850  Hi)  • 
Send  and  receive  Baudot  RTTY  at  45  to  100  baud  and 
ASCII  RTTY  at  110  to  300 baud  •  Send  CW  at  5to 
100  wpm  •  Receive  CW  (with  MR2000  option)  from 
5  to  100  wpm  •  RTTY  CW  ID  is  built-in  •  KOS  (Key 


board  operated  switch)  •  Full  current  loop  Interface 
for  send  and  receive  RTTY  loop  (external  loop  supply 
required)  •  SYNC  Idle  •  USOS  •  WORD  mode  • 
Bright-dim  video  to  distinguish  TX  and  RX  text  • 
120  240V,  50/60  Hz  AC  •  14.1*  *  8,8'  x  4.7- 
•  18  lbs  •  Two-tone  tan  cabinet  •  External  TV  mon- 
Hoc  required  (HAL  KG  12  or  ESM9 14  recommended) 


CATIONS  CORP 

EQUIPMENT 


COMMUNICATIONS  TERMINAL 

The  CT2100  and  KB2100  make  up  a  very  versatile  and  convenient 
RTTY  and  CW  communications  terminal.  The  CT2100  offers  capa- 
bilities available  In  no  other  single-unit  RTTY  system.  Some  of  these 
features  are: 

RS2100  -  NEW  RTTY 
TUNING  SCOPE: 


CT2100&KB2100: 

•  KSR  or  split  screen  operation  •  Large  or 
small  character  video  •  72  or  36  character  display  lines  • 
24  lines  per  display  page  •  2  pages  of  72  character  per  line  display  or  4  pages  of 
36  character  lines  •  12  line  split  screen  transmit  pretype  buffer  •  2  user  programmable  HERE  IS 
messages  •  Very  large  brag  tape  storage  in  MSG2100  (2K  characters)  •  4  Built-in  RTTY  demodula- 
tors •  "High  "tone  RTTY  (170-425  850  shift)  •  Oow"  tone  RTTY  U  70-425-850  shift)  •  103  Mo- 
dem RTTY  (1070-1270  Hz.  to  300  baud)  •  202  Modem  RTTY  (1200-2200  Hz.  to  1200  baud)  • 
Baudot,  ASCII,  or  Morse  code  •  45  to  1200  baud  Baudot  or  ASCII  RTTY  •  5-100  WPM  CW  • 
Crystal  controlled  synthesized  transmit  tones  match  receive  filters  •  RS232.  Loop,  or  audio  I/O  in- 
terface •  Tape  in  /out  connections  •  KOS  (keyboard  operated  switch)  for  auto  TX  RX  •  HDXor 
FDX  •  Transmit  data  from  bop  device  {paper  tape  distributor  etc  )  •  Small  separate  keyboard  with 
flexible  cord  for  comfortable  lap  operation  •  On-screen  status  tine  and  tuning  indicator  •  Serial 
ASCII  printer  output  to  print  all  received  text  •  120/ 240V.  50/60  Hz  AC  •  16  75*  x  3.625*  x 
10  375*:  19lbs(CT2100)  •  14*  x  2.375*  x  7s;  7  lbs  (KB2 100)  •  Two  tone  gray  cabinet  with 
color  front  panel  graphics  *  External  monitor  requited  -  HAL  KG- 12  or  ESM914  recommended 


•  Matches  CT2100  cabinet  • 
Gives  crossed  ellipse  type  of 
RTTY  tuning  indication  for 
CT21O0  •  Also  includes  built  in 

175  VDCt  60  ma  current  loop 
supply  •  Connects  directly  to  CT2100  rear  panel  •  AJso  may  be  ased  with  these 
other  HAL  products:  DS2050,  DS2000,  ST5000,  CWR685,  CWR6850, 
CWR670,  CWR6700,  and  ST5orST6  (with  modification)  •  One  inch  green  phos- 
phor CRT  •  Front  panel  positon,  focus  and  intensity  controls  •  120 /240V, 
50/60  Hz  AC  S  3.5-  x  8,25*  x  10  156*  •  12  Ibs. 

MSG2100  -  Message  Storage  ROM  Option: 

•  Installs  in  CT2100  •  Stores  7  -  256  character  and  1  -  192  character  *  brag-tape" 
or  reply  messages  •  Also  stores  contents  of  both  HERE  IS  messages  •  Non-  volatile 
storage  is  not  lost  when  power  is  turned  off  *  Type  2716  EPROM  programmed  by 
H  AL  or  by  any  one  with  EPROM  programmer  •  Have  several  made -one  for  home, 
one  for  field  day,  etc  S  Coding  forms  included  with  each  CT2100  -  KB2100 
system. 


SWL  -  RTTY  and  CW,  TOO! 

Now  you  can  also  enjoy  shortwave  listening  to  RTTY  and  Morse 
code  transmissions  with  a  unit  designed  for  that  purpose.  The 
CWR6700  offers  many  advance  features,  previously  available 
only  In  more  expensive  transmlt-receive  terminals.  Some  of 
these  features  are: 

CWR6700: 


I  Receive  ASCII,  Baudot,  or  Morse  code  trans- 
missions and  see  the  decoded  characters  on  the 
TV  monitor  screen  •  RTTY  speeds  from  45  to  300  baud 
{60.  66,  75,  100,  and  300  wpm}  »CW  speeds  from  4  to  50 
wpm  •  Unshifl  on  space  (UOS)  for  Baudot  reception  •  Parallel 


ASCII  printer  output  S  Printer  prinls  received 
ASCII,  Baudot,  or  Morse  signals  •  Requires  ex- 
terna) TV  monitor  (HAL  KG  12  or  ESM914  rec- 
ommended) •  Runs  on  12  VDC,  0  8  Ampere 
•  8"  x  2,85*  x  12.6*  •Slbs 


RTTY  DEMODULATORS: 

HAL  has  long  been  a  leader  In  the  RTTY  demodulator  mar- 
ket. Our  first  two  demodulator  products,  the  ST5K  and 
ST6K,  are  still  in  use  all  over  the  world  and  are  still  available 
on  special  order  from  HAL  Communications  (kit  form  only). 
The  ST6O0O,  as  mentioned  above,  is  a  "standard  of  compari- 
son" for  performance  and  reliability.  The  ST5000  Is  a  simpli- 
fied version  of  the  5T6000.  particularly  suited  for  limited 
budget  installations  where  high  performance  Is  still  a  re- 
quirement. Some  of  the  ST5000  features  are: 


ST5000: 


•  Two  shifts  -  170  and  850  Hz  (others  available  on  custom  order)  •Internal 
1 75  VDC.  60  ma  current  loop  supply  •  Motor  control  autostart  with  motor  relay 
and  outlet  •Built  in  AF5K  transmit  tone  generator  with  narrow-sniff  CW  ID 

•  Meter  tuning  indicator  with  provision  for  external  tuning  scope  (RS2100  rec- 
ommended) +  2,1^'  x  8"  a  12*  •  9  lbs  shipping  •Two  tone  blue  and  beige 
cabinet 


HAL  COMMUNICATIONS,  YOUR  RTTY  COMPANY: 


m 


HAL  Communications  Corp* 
RO.  Box  365 
Urbana,  Illinois  61801 
(217)  367-7373 


^345 


Since  1969,  we  have  been  designing  and  selling  RTTY  equipment  for  ama- 
teur and  commercial  use.  We  can  claim  many  firsts  In  this  business.  In* 
eluding  the  first  amateur  video  display  of  RTTY  (RVD1001  and  RVD1002) 
and  the  first  commercial  electronic  amateur  Baudot  keyboard  (DKB20 10). 
The  HAL  people  are  proud  of  the  equipment  they  sell  and  have  a  lot  of  ex 
perience  In  interfacing  many  types  of  equipment  for  RTTY  and  CW,  YesT 
RTTY  can  be  confusing,  but  well  be  glad  to  help  you  if  you  give  us  a  call 


Three  Choices — Three  Great  Radios 


IC-720A 

Listen  to  signals  (rum 
an  Hind  the  world 
with  a  100  kHz  — 
50  MHz  receiver 
Talk  with  a  160  — 

lo  meter  transceiver 
—  ready  to  g 
WARG79  hands, 
dual  vios-  split 
operation    ICOM's 
DIM  <  Direct  Feed 
Mixer  >,  \         and 


tuning,  speech 
compressor  100 
%%:iiis,  ssu.  <:w.  AM 

R1TV<  PSK), 

►mputer 
I  mnpatihk  timing 

12  volt  operation,  all 
features  standard 

seep*  (  w  &  AM 
narrow  filters.   ICOM 

stem'  accessories 

arr  available  it  ir  .i 

complete  Mai  ion 
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Red-Hot  and  Ready  to  Go 

Anyone  who  has  ever  soldered  knows  that  the  cord  gets  in  the 
way.  Find  freedom  with  this  home-brew  cordless  iron. 


Here's  a  simple,  one- 
evening  project  that 
has  proved  to  be  very 
worthwhile  The  end  result 
is  an  instant  portable 
soldering  iron  that  is  heavy 
enough  for  most  soldering 
jobs  short  of  antenna  and 
chassis  work.  Since  the  tip 
can  be  changed  from  high 
to  low  power,  the  battery 
life  may  be  extended  when 
only  light  duty  work  is 
involved. 

A  6-1/2"  X  2"  X  1-5/8" 
box  neatly  holds  the  parts, 
which  consist  of  two  size  D 
nicads,  two  barrier  strips,  an 
on/off  switch,  a  pilot  lamp, 
a  replacement  soldering 
gun  tip,  and  a  diode  to  facil- 
itate recharging  the  batter- 
ies. The  pilot  lamp  is  a#222 
(2.25  Vf  025  A). 

Do  use  the  lamp,  as  it  is  a 
very  practical  visual  volt- 
meter and  will  give  an  indi- 
cation as  to  when  the  bat- 
tery needs  a  recharge.  The 
tip  stilt  will  get  hot  even  if 
one  of  the  cells  is  run  down, 
and  that  can  lead  to  deep 
discharge  of  the  cell,  Be- 
sides  that  the  lamp  helps 
you  to  see  where  the  solder 
is  supposed  to  go  inside  of 
those  dark  and  mysterious 
projects,  (With  3.5-Ah  celts 
and  the  tip  removed,  the 
thing    makes   an   excellent 


14-hour    emergency    flash- 
light.) 

Without  a  doubt,  there 
are  better  ways  than  the 
one  shown  to  secure  the  tip, 
but  this  method  is  adequate 
and  allows  the  business  end 
of  the  instrument  to  get  into 
tight  places.  If  you  wish  to 
duplicate  this  mess,  use  a 
convenient  length  of  #12 
wire.  The  two-inch  length 
shown  has  a  voltage  drop  of 
about  10  millivolts  per  leg. 

The  heavy-duty  tip,  Wahl 
#7546,  draws  8.5  A  at  2.5 

volts.  The  regular  tip  draws 
6.5  A.  With  that  kind  of  cur- 
rent it  is  no  surprise  to  find 
less  than  2.5  V  at  the  tip 
The  measured  voltage  is 
close  to  2.1  The  batteries 
fell  to  2.25  volts. 

With  that  kind  of  current, 
the  on/off  switch  must  be  a 
heavy-duty  type.  The  least 
expensive  on/off  switch 
that  I  could  get  happened 
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to  be  a  push-on/push-off 
type.  Since  the  iron  stands 
by  itself,  this  allows  both 
hands  to  be  used  for  bring- 
ing the  work  to  the  iron  — 
which  is  often  the  most  con- 
venient way  to  do  it.  With 
the  lamp  glowing  and  the 
point  smoking,  you  are  not 
likely  to  go  off  and  leave 
the  thing  turned  on, 

A  quick  word  concerning 
the  batteries  is  now  in 
order  With  1.2-Ah  size  D 
cells,  expect  about  8  min- 
utes operating  time  Allow- 
ing 10  seconds  to  reach  op- 
erating temperature  and  an- 
other 10  seconds  to  make 
the  connection,  that  would 


Fig   i. 


Instant  soldering  iron. 


figure  out  to  be  about  25 
connections  (that's  the 
high-power  tip).  With  3.5-Ah 
batteries,  the  arithmetic 
says  to  expect  about  73 
connections.  The  lighter  tip 
should  give  about  23% 
more  operating  time. 

The  batteries  may  be 
recharged  by  means  of  a 
suitable  current  source  con- 
nected to  the  second  bar- 
rier strip.  The  battery 
manufacturers  normally 
state  on  the  battery  how 
much  current  should  be 
used  and  for  how  long.  The 
diode  is  included  to  ensure 
that  the  current  is  not  fed  in 
backwards. 

Since  this  is  a  cordless 
iron,  there  is  no  cord  to  use 
for  storing  solder.  (You  do 
keep  a  chunk  of  solder  on 
your  regular  iron  handle  or 
cord,  don't  you?)  The  way 
the  solder  is  stored  here  en- 
sures an  adequate  supply 
and  is  almost  self-feeding. 

All  of  the  parts  for  this 
project,  except  the  bat- 
teries, were  purchased  new! 
(Don't  faint!)  The  heavy- 
duty  3-4  Ah  nicads  are  quite 
expensive  if  purchased 
from  the  regular  wholesale 
outlets,  so  try  to  get  them 
from  one  of  the  surplus 
sources. 

The  unit  has  proved  itself 
after  many  hours  of  reliable 
operation.  ■ 
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Superior  dynamic  range,  auto,  antenna  tuner, 
QSK,  dual  NB,  2  VFO's,  general  coverage  receiver. 


TS-930S 

The  TS-930S  is  a  superlative,  high  per- 
formance, all-solid  state,  HF  transceiver 
keyed  to  the  exacting  requirements  of  the 
DX  and  contest  operator.  It  covers  ail 
Amateur  bands  from  160  through  10 
meters,  and  incorporates  a  150  kHz  to 
30  MHz  general  coverage  receiver  having 
an  excellent  dynamic  range. 
Among  its  other  important  features  are, 
SSB  slope  tuning,  CW  VBT,  IF  notch  filter, 
CW  pitch  control,  dual  digital  VFO's,  CW 
full  break-in.  automatic  antenna  tuner, 
and  a  higher  voltage  operated  solid  state 
final  amplifier.  It  is  available  with  or 
without  the  AT-930  automatic  antenna 
tuner  built-in. 

TS-930S  FEATURES: 

•  160-10  Meters,  with  150  kHz-30  MHz 
general  coverage  receiver. 

Covers  all  Amateur  frequencies  from  160-10 
meters.  Including  new  WARC  bands,  on 
SSB,  CW.  FSK.  and  AM,  Features  150  kHz 
30  MHz  general  coverage  receiver*  Separate 
Amateur  band  access  keys  allow  speedy 
band  selection.  UP/DOWN  bandswitch  in 
I -MHz  steps.  A  new,  innovative,  quadruple 
"UP"  conversion,  digital  PLL  synthesized 
circuit  provides  superior  frequency  accuracy 
and  stab  ill i  y.  plus  greatly  enhanced 
selectivity. 

•  Excellent  receiver  dynamic  range* 
Receiver  two- tone  dynamic  range,  100  dB 
tvpical  (20  meters.  50-kHz  spacing.  500  ! 
CW  bandwidth,  at  sensitivity  of  0.25  ;/v. 
S/N  10  dB}.  provides  the  ultimate  in  rejei 
lion  of  IM  distortion* 

•  All  solid  state,  28  volt  operated  final 
amplifier. 

The  final  amplifier  operates  on  28  VDC  Tor 
lowest  IM  distortion.  Power  hi  put  rated  at 
250  W  on  SSB,  CW.  and  FSK.  and  at  80  W 
on  AM   Final  a m pi I Her  protection  circuits 
with  cooling  fan.  SWR/Power  meter  built  in. 

•  CW  full  break-in. 

CW  full  break-in  circuit  uses  CMOS  logic  IC 

plus  reed  relay  for  smooth,  quiet  operation- 
Sw  J  tenable  to  semi -break- In. 


*  Automatic  antenna  tuner*  built-in. 
Covers  Amateur  bands  80-10  meters. 
including  the  new  WARC  bands,  Inning 
range  automatically  pre  selected  with  band 
selection  to  minimize  tuning  time,  "AUTO- 
THRU*  switch  on  front  panel. 

*  Dual  digital  VFO's. 

10-Hz  step  dual  digital  VFO  s  include  band 
information.  Each  VFO  tunes  continuously 
from  band  to  band.  A  large,  heavy,  flywheel 
type  knob  is  used  for  improved  tuning  ease. 
TVF.  Set  switch  allows  fast  transmit 
frequency  setting  for  split-frequency  opera 
tlons,  A=B  switch  for  equalizing  one  VFO 
frequency  to  the  other.  VFO  "Lock*  switch 
provided.  RIT  control  for  ±9.9  kHz. 

*  Eight  memory  channels. 

Stores  both  frequency  and  band  informa- 
tion. VFO-MEMO  switch  allows  use  of  each 
memory  as  an  independent  VFO,  fthe 
original  memory  frequency  can  be  recalled 
at  will],  or  as  a  fixed  frequency,  Internal 
Battery  memory  back-up.  estimated  1  year 
life,  (Batteries  not  Kenwood  supplied]. 

*  Dual  mode  noise  blanker  ("pulse* 
or  "woodpecker"!. 

NB  1.  with  threshold  control,  for  pulse-type 
noise.  NB-2  for  longer  duration 
"woodpecker^  type  noise. 

*  SSB  IF  slope  tuning. 

Allows  independent  adiiJStaacnt  of  the  low 
and/or  high  frequency  slope  of  the  IF  pass- 
band,  for  best  interference  rejection,  HIGH/ 
LOW  cut  control  rotation  not  affected  by 
selecting  USB  or  LSB  modes. 

*  CW  VBT  and  pitch  controls. 
CW  Variable  Bandwidth  Tuning 
control  tunes  nut  interfering  signals.  CW 
pitch  controls  shifts  IF  passband  and  simul- 
taneously changes  the  pitch  of  the  beat 
frequency.  A  "Narrow/ Wide"  filter  selector 
switch  is  provided, 

*  IF  notch  filter. 

100  kHz  IF  notch  circuit  gives  deep, 
sharp,  notch,  better  than  40  dB. 
■  Audio  filter  built -in. 
Tuneable,  peak-type  audio  filter  forCWr. 

*  AC  power  supply  built-in. 
120,  220,  or  240  VAC,  switch  selected 

(operates  on  AC  only), 

Specifications  and  prices 


•  Fluorescent  tube  digital  display. 

Six  digit  readout  to  100  H*  (10  Hz  modi- 
fiable), plus  digitalized  sub-scale  with 
20-kHz  steps,  Separate  two  digit  indication 
of  BIT  frequency  shift.  In  CW  mode,  d  is- 
play  Indicates  the  actual  carrier  frequency 
of  received  as  well  as  transmitted  signal 

•  RF  speech  processor. 

RF  clipper  type  processor  provides  higher 
average  "talk-powerr  Improved  intelligibility. 

•  One  year  limited  warranty  on  parts 
and  labor. 

Other  features: 

•  SSB  monitor  circuit,  3  step  RF  attenuator. 
VOX.  and  100-kHz  marker. 

Optional  accessories: 

•  AT-930  automatic  antenna  tuner. 

•  SP-930  external  speaker  with  selectable 

audio  filters. 
■  Y0455C  1  1500  Hz)  or  YC^455CN-1  (250  HzJ 
plug  in  CW  filters  for  455-kHz  IF. 

•  YK-88C  1  (500  Hz)  CW  plug-in  filter  for 
8.83-MHz  IF. 

•  YK-8gA-l  (6  kHz)  AM  plug-in  filter  for 
8.83-MHz  IF. 

•  SO-1  commercial  stability  TCXO  (tempera- 
ture compensated  crystal  oscillator). 
Requires  modifications. 

•  MC-60A  deluxe  desk  microphone  with 
UP/DOWN  switch,  pre-ampllfier,  8-pln  plu£. 

•  TL-922A  linear  amplifier  (not  for  CW  QSKJ. 

•  SM-220  station  monitor  (not  for  pan-adapter) 

•  HS-6,  I IS-5.  HS-4,  headphones. 

More  information  on  the  TS-930S  is 
available  from  all  authorized  dealers  of 
Trio-Kenwood  Communications,  I  111  West 
Walnut  Street.  Cornpton.  California  90220. 

KENWOOD 

paceseffer  tn  amateur  radio 


are  subject  to  change  teithoui  notice  or  abUcjaiion. 


^^ 

• 

HL  jBI^Bfc-  n 

i 

1 

*«.im     wrttA 

;          ."<j  f  S. £? 

J  V                   J 

J    Jr 

K^ 

«*  ... 

~-      .fc^o»—      ***!■ 

■ « 

E                     *~ 

LCJkLn 


PlATC 


,»»,nl". 


SAND 


HOC* 


VPC-A-C4M 


TS-830S 


*%-• 


^ 

h 

J 

rJ 

: 

tar       /*>* 

' 

' 

SL,-^ 

tP     ^- 

* 

■5|i 

Top-notch". .  .VBT,  notch,  IF  shift,  wide  dynamic  range 


The  TS-830S  has  every 
conceivable  operating  feature 
built -in  for  160-10  meters 
(including  the  three  new  bands). 
It  combines  a  high  dynamic 
range  with  variable  bandwidth 
tuning  (VBT).  IF  shift,  and  an 
IF  notch  filter,  as  well  as  very 
sharp  filters  in  the  455-kHz 
second  IF. 

TS-830S  FEATURES: 

*  LSB.  USB,  and  CW  on  160-10 
meters.  Including  the  new  10.  18. 
and  24-MHz  bands. 
Receives  WWV  on  10  MHz. 


Wide  receiver  dynamic  range. 
Junction  FETs  in  the  balanced 
mixer.  MOSFET  RF  amplifier  at 
low  level,  and  dual  resonator  for 
each  band. 

Variable  bandwidth  tuning 
[VBTl-  Varies  IF  Biter  passband 
width. 

Notch  filter  hlgh-Q  active  circuit 
In  455-kHz  second  IF 

IF  shii't  (passband  Liming). 

Noise-blanker  threshold 
level  control. 


•  FuJIt-in  digital  display. 
(fluorescent  tube),  with 
analog  dial. 

•  61 4GB  final  with  RF  negative 
feedback.  Nuns  220  W  PEP 
(SSB1/180  W  DC  (CW)  input  on 
all  bands. 

■  Built-in  RF  speech  processor 

•  Narrow/ wide  filter  selection 
on  CW, 

•  SSB  monitor  circuit, 

•  R IT  and  XIT  (transmitter 
incremental  tuning). 


TS-530 


"Cents-ationar.tJF 
shift,  digital  display, 
narrow-wide  filter  switch 

The  TS-530S  SSB  CW 
transceiver  covers  160-10  meters 
using  the  latest,  most  advanced 
circuit  technology,  yet  at  an 
affordable  price. 

TS-530S  FEATURES: 

•  160-10  meter*,  ISB<  USB.  CWT  all 
amateur  frequencies,  including 
new  10,  18,  and  24  MHz  bands 
Receives  WWV  on  10  MHz 

*  IF  shift  tunes  out  interfering 
signals. 


•  Built  in  digital  display  Isix  digits, 
fluorescent  tubes),  with 
analog  dial. 

•  Narrow/ wide  filter  selector 
switch  for  CW  and/or  SSB. 

•  Built-in  speech  processor,  for 
increased  talk  power. 

•  Wide  receiver  dynamic  range. 
with  greater  immunity  to 
overload. 

•  Two  6146BTs  In  final  allows 
220W  PEP/180  W  DC  input 
on  all  bands, 

•  Advanced  single-conversion 
PLL.  for  better  stability,  improved 
spurious  characteristics. 

•  Adjustable  notsc-blanker.  with 
from  panel  threshold  control, 


•  R IT/ XIT  front  panel  control 
allows  independent  fine-tuning 
of  receive  or  transmit 
frequencies. 

Optional  accessories: 

•  SP-230  external  speaker  with 
selectable  audio  filters. 

•  VFO-240  remote  analog  VFO. 

•  VFO-230  remote  digital  VFO. 

•  AT-230  antenna  nmrr/SWR/ 
power  ineteT, 

•  MC-50  desk  microphone 

•  KB-1  deluxe  VFQ  knob. 

•  YK-8SC  (500  Hz]  or  YK-88CN 
(270  Hz)  CW  filter 

•  YK-88SN  U.8  kHz*  narrow 
SSB  filter. 


KENWOOD 

TRIO-KENWOOD  COMMUNICATIONS 

1111  West  Walnut,  Compton.  California  90220 


Optional  accessories: 

*  SP-230  external  speaker. 

*  VFO-230  external  digital  VFO 
with  five  memories,  digital 
display. 

*  VFO-240  external  analog  VFO. 

*  AT-230  antenna  tuner. 

*  YG^t55C  (500  Uz)  or  YG-45! 
(250  Hz)  CW  filter  for 

455  kHz  IF 

*  YK-88C  (500  Hz)  or  YK-88CN 
(270  Hzj  CW  niter  for 

8.83  MHz  IF 

*  KB-1  deluxe  heavyweight  knob. 


TS-660 

The  TS-660  "QUAD  BANDER** 
covers  6. 10, 12, 15  meters. 

•  FM,  SSB  (USB1.  CW,  and  AM 

•  Dual  digital  VFO's 

•  Digital  display 

■  IF  siilfl  built-in 

•  5  memories  with  memory  scan 

•  UP/DOWN  microphone 

•  All-mode  squelch 

•  Noise  blanker 

•  CW  semi  break-irt/sidetone 
•10  Won  SSB,  CW.  FM; 

I  W  on  AM 
Optional  accessories: 

■  PS -20  power  supply 

•  VOX-4  speech  processor/VOX 

•  SP-120  External  speaker 

•  MB-100  Mobile  mount 

•  YK-88C  YK-88CN  CW  niters 

•  YK-88A  AM  filter. 
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"Now  hear  this" 
easy  tuning 

The  R-600  is  an  afTordably  priced,  high 
performance  general  coverage  communica- 
tions receiver  covering  150  kHz  to  SO  MHz  in 
30  bands.  Use  of  FIX  synthesized  circuitry 
provides  mariintim  ease  of  operation* 

R-600  FEATURES; 

*  150  kHz  to  30  MHz  continuous  coverage, 
AM,  SSB,  or  CW, 

*  30  bands,  each  1  MHz  wide,  for  easier  tuning. 

*  Five  digit  frequency  display,  with  I  kHz 
resolution. 

*  6  kHz  IF  filter  for  AM  (wide),  and  2.7  kHz 
filter  for  SSB.  CW  and  AM  (narrow). 

*  Up-con  version  PLL  circuit,  for  improved 
sensitivity,  selectivity,  and  stability. 


•  Communications  type  noise  blanker  elimi- 
nates "pulse-type"  noise. 

•  RF  Attenuator  allows  20  dB  attenuation  of 
strong  signals. 

•  Tone  control.  •  Front  mounted  speaker, 

•  "S"  meter,  with  1  to  5  S1NPO  "5"  scale,  plus 
standard  scale. 

•  Coaxial  and  wire  antenna  terminals, 

•  100, 120,  220,  and  240  VAC,  50/60  Hz, 
Selector  switch  on  rear  panel. 

•  Optional  13.8  VDC  operation,  using  DCK-1 
cable  kit. 

•  Other  features  include  carrying  handle. 
headphone  jack,  and  record  jack 

Optional  accessories  for  R-600  and  R-1000; 

•  DCK-1  DC  Cable  kit.  •  SP-100  Externa] 
Speaker. 

•  HS-6.  HS-5.  HS-4  Headphones. 

•  HC-I0  Digital  World  Clock. 
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R-1 000 


High  performance,  easy  tuning, 
digital  display 

The  R-1000  high  performance  communica- 
tions receiver  covers  200  kHz  to  30  MHz 
in  30  bands.  An  tip- con  version  FLL 
synthesized  circuit  provides  improved 
sensitivity,  selectivity,  and  stability. 

R-1000  FEATURES: 

•  Covers  200  kHz  to  30  MHz. 

*  30  bands,  each  1  MHz  wide, 

•  Five-digit  frequency  display  with  1-kHz 
resolution  and  analog  dial  with  precise  gear 
dial  mechanism. 

*  HullMn  12-hour  quart?,  digital  clock  timer. 

*  RF  step  attenuator. 

•  Three  IF  fitters  for  optimum  AM,  SSB,  CW 

*  Effective  noise  blanker.  •  Tone  control. 

*  Built-in  4-tnch  speaker  +  Dimmer  switch. 

•  Wire  and  coax  antenna  terminals. 

•  Voltage  selector  for  100. 120,  220.  and  240 
VAC.  Operates  on  13,8  VDC  with  optional 
DCK-1  kit. 


TS-130SE 

"Small  talk99.. .IF  shift, 
Processor,  N/W  switch, 
affordable. 

A  compact,  all  solid-state  HF 
SSB/CW  transceiver  for  mobile 
or  fixed  base  station,  covering 
3.5  to  29*7  MHz, 

TS-130SE  FEATURES 

*  80-10  meters  including  the  new 

10. 18.  and  24  MHz  bands. 

Receives  WWV  on  10  MHz. 


•  TS-1305E  runs  200  W  PEP/ieO 
W  DC  input  on  8045  meters, 
160  W  PEP/140  W  DC  on  12  and 
10  meters  TS -130V  version  at 
25  W  PEP  20  W  DC  all  bands, 
also  available. 

•  Digital  display,  built-in. 

*  IF  shift  circuit. 

•  Speech  Processor,  built  in. 

*  Narrow/  wide  filter  selection  on 
CW  and  SSB  with  optional 
filters. 

*  Automatic  SSB  mode  selection 
(LSB  on  40  meters  and  below, 
USB  on  30  meters  and  up). 
SSB  reverse  switch  provided. 


•  RF  attenuator*  built-in. 

•  Effective  noise  blanker, 

•  Final  amplifier  protecUon  circuit 
assures  maximum  reliability. 
Output  power  is  reduced  If 
abnormal  operating  conditions 
occur,  For  very  severe  opera- 
Uons,  optional  cooling  fan,  FA-4, 
is  available. 

•  Dimensions:  3-3/4  H  x  9-1/2  V 
11-9/16  D  (inches).  Weight 
12,3  lbs. 

•  Other  features:  VOX,  CW  semi 
break-In  with  sidetone.  one  fixed 
channel,  and  25  k>!z  marker 


Optional  DFC-230  Digital 
Frequency  Controller 

Frequency  control  in  20 -Hz 
steps  with  UP/DOWN  micro- 
phone (supplied  with  DFC  230]. 
Four  memories  and  digital 
display.  (Also  operates  with 
TS-120S.  TS530S.  and 
TS-830SJ 


Optional  accessories: 

■  PS- 30  matching  power  supply 
(TS-130SE) 

•  KPS-21  power  supply  (TS-130SEI 

•  PS-20  power  supply  (T5-130V). 

•  SP-120  external  speaker, 

•  VFO-120  remote  VFO. 

•  FA -4  fan  unit  ITS-130SE). 

•  YK-88C  (500  Hz]  and  YK-88CN 
1270  Hz)  CW  filters 

•  YK-88SN  (1.8  kHz)  narrow  SSB 
filter. 

•  AT-130  antenna  tuner. 

•  MB-100  mobile  mounting 
bracket. 
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TR-2500 


The  TR-2500  Li  a  compact  2 
meter  FM  handheld  transceiver 
with  every  conceivable  operating 
feature. 

500  St 

•  Weighs  540  g.  [1.2  IbsL  66  [2^5/8] 
W  xl68  (6-5/8)  H  x  40  U-5/8)  D, 
mm  (inches) . 

•  LCD  digital  frequency  readout. 

•  Ten  memories  includes  "MO"  for 
non-standard  split  repealers. 

•  Lithium  battery  memory 
back-up,  built-in.  (est,  5  year  lifeK 

•  Memory  scan, 

•  Programmable  automatic  band 
scan,  and  upper/ lower  scan 
limits;  5-kHz  steps  or  larger. 
Repeater  reverse  operation. 
2,5  W  or  300  mW  RF  output. 
(HI/LOW  power  switch!. 
Built-in  tunable  (with  variable 
resistor)  sub-tone  encoder. 
Built-in  16-key  auiopatch  encoder. 
Slide-lock  battery  pack. 
Keyboard  frequency  selection. 

Covers  143,900  to  148,995  MHz. 


#iMi  '•KM 
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while  ch 

•  Battery  status  indicator. 
•Complete  with  flexible  antenna, 

400  mAH  Nl-Cd  battery*  and 
AC  charger. 

Optional  accessories: 

•  ST-2  Base  station  power  supply 
charger  (approx  1  hrj 

•  MS-1  13.8  VDC  mobile  stand 
charger  power  supply. 

•  \        530  2  M  25  W  RF  power 
amps.,  f TR-2500  onlv). 

•  TU-1  Programmable  CTCSS 
encoder  (TR-2500  only). 

•  TU-35B  Programmable  CTCSS 
encoder  (mounts  inside 
TR-3500  only). 

•  PB-25H  Heavy-duty  490  mAH 
Nl-Cd  battery  pack, 

•  DC-25  13.8  VDC  adapter. 

•  BT-1  Batten"  case  for  A  A 
ma nganese  a  1  ka line  cc  1 1  s . 

•  SMC-25  Speaker  microphone. 

•  LH-2  Deluxe  leather  case. 


TR-3500 

70  CM  FM  Handheld 

•  Covers  440-449,995  MHz  In 
5  kHz  step*- 

•  HI- 1.5  W.  Low-300  mW. 

•  TX  OFFSET  switch.  ±5  krte  to 
-9.995  MHz  programmable. 

•  Auto  manual  squelch  control, 

•  Tcme  switch  foropt  TU-35B 

•  Other  outstanding  features 

1 1 nilar  tn  TR-2500. 


•  BH-2A  Belt  hodk. 

•  RA-3  2  m         \  telescop]   _ 
antenna  [for  TR-2500*. 

•  W5  1  Wrisi  strap. 

•  EV  1  Earphone^ 


/7930 


TR-7950 

Big  LCD,  Big  45  W,  Big 
21  memories,  Compact. 

Outstanding  features  providing 
maximum  ease  of  operation 
include  a  large,  easy-to-read 
LCD  display.  21  multi-function 
memories,  a  choice  of  45  watts 
(TR-7950)  or  25  watts  (TR*7930), 
and  the  use  of  microprocessor 
technology  throughout* 

TR-79S0/TR-7930  FEATURES 

*  New.  large,  easy-to-read  LCD 
digital  display.  Easy  to  read  in 
direct  sunlight  or  dark  [back- 
lighted). Displays  TX/RX  fre- 
quencies, memory  channel, 
repeater  offset,  sub-tone  number, 
scan,  and  memory  scan  lock-out. 

•  21  newr  multi- function  memory 
channels.  Stores  frequency. 


repeater  offset  and  optional 
sub-tone  channels.  Memory 
pairs  for  non-standard  splits. 
"A"  and  *B*  set  band  scan  limits. 
Lighted  memory  selector  knob. 
Audible  "beep"  indicates  channel 
1  position. 

*  Lithium  battery  memory  back-up. 
(Est.  5  yr.  life.) 

•  45  watts  or  25  watts  output, 
HI/LOW  power  switch  for  reduc- 
tion to  5  watts. 

■  Automatic  offset  Pre-programmed 
for  simplex  or  ±600  kHz  offset. 
in  accordance  with  the  2  meter 
band  plan.  'OS"  key  for  manual 
change  in  offset. 


lYogrammable  priority  alert- 
Ma  v  be  programmed  in  any 
memory. 

Programmable  memory  scan 
lock-out  Skips  selected  memory 
channels  during  scan. 

Programmable  band  scan  width. 

( "c nter  stop  circuit  for  band 
scan,  with  indicator 

Scan  resume  selectable.  Select- 
able automatic  time  resume - 
scan,  or  carrier  operated 

^ume-scan. 

Scan  start  stop  from  up/down 

microphone. 
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•  Programmable  three  sub- lone 
channels  with  optional 
TU-79  unit  (encoder), 

•  Built-in  16-key  autopatch  encoder, 
with  monitor  f  Audible  tonesj. 

•  Front  panel  keyboard  control. 

•  Covers  142,000-148,995  mi/,  in 
5-kHz  steps. 

•  Repeater  reverse  switch. 
(Locking) 

•  "Beeper*  amplified  through 
speaker. 

•  I  ompact  lightweight  design. 

Optional  accessories; 

•  TU-79  three  frequency  tone  unit. 

•  KPS-12  fixed  station  power 

supply  for  TI<  7950. 

•  KPS-7A  fixerl  staiion  power 
supply  for  TR  7930. 

SP-40  compact  mobile  speaker. 
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TR-91 30 


All  mode  (FM/SSB/CW)  25  watts,  plus.. J!! 


The  TR-9130  is  a  powerful,  yet 
compact,  25  watt  FM  USB  LSB/ 
CW  transceiver.  Available  with 
a  16-key  autopatch  UPyDOWN 
microphone  (MC-46L  or  a  basic 
UP/DOWN  microphone. 

TR-9130  FEATURES: 

•  25  Watts  RF  output  on  all 
modes,  (FM  SSBCW). 

•  FM  USB  LSB  (  W  nil  mode. 
Selectable  tuning  steps  of 
100-Hz.  1-kHz,  5-kHz,  10-kHz. 


•  Six  memories.  On  FM.  memories 
1-5  Tor  simplex  or  ±600  kHz 
onset,  using  OFFSET  switch. 
Memory  6  lor  non-standard 

offset .  All  six  memories  may  be 
simplex,  any  mode, 

*  Memory  scan. 

■  Internal  batterv  memory  back- 
up.  using  9  V  Ni-Cd  battery,  (not 
KENWOOD  supplied!  Memories 
are  retained  approx,  24  hours, 
adequate  for  the  typical  move 


T0*f 


From  base  to  mobile.  External 
back-up  terminal  on  the  rear. 

•  Automatic  band  scan. 

•  Dual  digital  WOs. 

■  Transmit  frequency  tuning 
for  OSCAR  operations. 

•  Squelch  circuit  for  FM/SSB/CW. 

•  Repeater  reverse  switch. 

•  Tone  switch. 

•  CW  semi  break- in:  sidetone. 

•  Compact  size  and  lightweight. 

•  Covers  143.9  to  148.9999  MHz. 

•  High  performance  noise  blanker. 
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70  CM  SSB/CW/FM 
transceiver 

*  Covers  430-440  Mil/,  in  steps 
of  100-Hz,  I  kHz.  5  kHz,  25  kHz 
or  1 -MHz 

•  CW  FM  Hi -10  W,  Low- 1  W 
SSB  10  W 

*  Automatic  band/memory  scan. 
Search  of  selected  10-kHz  seg- 
ments on  SSB/CW. 

•  6  memory  channels. 


•  HI/L0W  power  switt-h.  25  or  5 
watts  on  FM  or  OV 

•  RFgain  control  *  RFT  circuit 
Optional  accessories: 

•  KPS-7A  AC  power  supply. 

•  PS-20  AC  power  supply 
(TR-9500  only); 

•  BO-9A  m  base  with 
memory  back-up  supply . 

•  SP-120  external  speaker. 

•  TK-1  AC  adapter  for  memory 
back-up. 


■ 


TR-7730 


■ « • 


Dyna-amite1 

miniaturized, 

5  memories,  memory/ 

band  scan. 

The  TR-7730  is  an  Incredibly 
compact,  reasonably  priced,  25 
watt,  2  meter  FM  mobile  trans- 
ceiver, with  five  memories, 
memory  scan,  automatic  band 
scan,  plus  other  convenient 
operating  features.  It  is  avail- 
able with  a  16-key  autopatch 
UP/DOWN  microphone,  [MC  46), 
or  with  a  basic  UP/DOWN 
microphone* 

TR-7730  FEATURES: 

•  Dimensions:  5-3/4  W  x  2  H  x 
7-3/4  D,  Inches.  Weighs  3.3  lbs. 

•  Extended  frequency  coverage, 
143.900-148.995  MHz.  in  5  or 
10-kHz  steps. 


•  25  watts  RF  output  power,  with 
HI/ LOW  power  switch. 

*  Five  memories,  Simplex  or 
repeater  operation,  wtth  Irari 
mit  onset  switch.  The  5th 
memory  stores  receive  and 
transmit  frequencies  indepen- 
dently, for  non-standard  splits. 
Memory  back-up  terminal  on 
rear  panel 

■  Memory  scan,  plus  automatic 
band  scan,  Locks  on  busy 
channel,  resumes  when  signals 
disappear,  or  when  scan 
switch  is  pressed.  Scan  HOLD 


or  PTT  switch  on  microphone 
cancels  scan. 

•  UP/DOWN  manual  scan  on 
microphone,  either  version. 

*  Four  digit  LED  frequency 
display. 

•  S  RF  bar  meter,  LED  indicators 
for  BUSY.  ON-AIR.  REPEATER 
operation. 

•  Tone  switch  for  Internal  tone 
encoder  (not  Kenwood  supplied]. 

•  OfFsel  switch  ±600  kHz,  or 
simplex.  Fifth  memory  for  non- 
standard ofTsei. 

Optional  Accessories: 

*  MC-46  16-key  autopatch  UP/ 

DOWN  microphone, 

*  SP-40  Compact  mobile  speaker. 

*  KPS-7A  Fixed  station  power 
supply. 


TR-  8400 

Synthesized  70-cm  FM 
mobile  rig 

•  Covers  440-450  MHz.  in 
25-kHa  steps,  with  two  VF0s> 

•  Transmit  offset  switch  for 
±5  MHz.  Non-standard 
offset  uses  fifth  memory. 
HI/LOW  power  switch  se- 
lects 10  or  1  watt  RF  output 
Similar  to  TR-7730  in  other 
features,  including  five 
memories,  memory  scan. 
automatic  band  scan.  UP/ 
DOWN  manual  scan,  four 
digit  display,  S/RF  bar 
meter  LED  indicators,  tone 
switch,  and  same  optional 
aecessnries. 
Baste  UP  DOWN  micro- 
phone supplied  with  unit 
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TL-922A 

Maximum  legal  power 
on  160-15  meters 

The  TL-922A  linear  amplifier 
provides  maximum  legal  power 
on  the  160-15  meter  Amateur 

bands. 

TL-922A  FEATURES: 

■  2000  W  PEP  (SSHl  1000  W  DC 
(CW.  RTTY1  input  power  on 


wide  selection  of  optional 
accessories  is  offered  for 
optimum  operating  flexibility, 
In  addition  to  the  optional 
items  listed  with  each  piece  of 
equipment  described  in  this 
catalog,  the  following  acces- 
sories are  also  available; 
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Wife. 


(FCC  Part  66  rnitsu -rrd) 

PC-1A  Phone  Patch 

PC-iA  Phone  Patch  wlLh  hybrid 
circuit  and  VU  meter  for  null 
and  audio  gain  measurements. 


BO-9A  System  Base  tlor  TK -HI 30, 
TR-9500.  TR-90U0L 
With  memory  backup  supply. 
speaker  sound  port,  ST-HY 
switch,  power  switch,  head- 
phone jack. 


VB-2530  25WRF  Power 
Amplifier  'tor  TR  2500). 
BNC  BNC  cable,  and  mourning 
bracket  supplied. 


160.  80.  40.  20.  and  15  meters, 
with  80  W  drive. 

•  Excellent  1MD  characteristu 

•  Pair  of  EIMAC  3-500Z  high- 
performance  transmitting 
lubes. 

*  Safety  protection . 

*  Blower  with  automatic  turnoff 
delay  circuit, 

*  Variable  threshold  level 
type  ALC, 

•  Two  meters,  one  indicating 
plate, current,  and  the  other 
indicating  grid  current,  rclali 
RF  output,  and  high  voltage. 


SM-220 

High -performance 
oscilloscope  for 
various  monitoring 
functions 

The  SM-220  Station  Monitor 
provides  a  variety  of  waveform 
observing  capabilities,  and  an 
optional  pan  display. 


ACCESSORIES 


Capacitance  probe  formeasuni 
resonant  frequencies  without 
removing  cofl  shields,  and  also 
lur  measuring  resonant  frequen- 

>  ul  toroidal  coils. 
Built  in  storage  compartment  for 
coils,  and  accessories* 
All  solid  state  and  built  In 
batter) 

lit   25U  and  FT-243  sockets 
for  i  becking  crystals  and 
marker-generator  function. 
Amplitude  modulation. 

IK  I   Ehr  good  sensitivity^ 

Absorption  frequency  meter 

I'uncUon. 

Carphone  for  monitoring 

transrnltted  signals. 


DM  81  Dip  Meter 

The  DM-81  dip  meter  is  highly 
accurate  and  features,  in 
addition  to  the  traditional 
inductive -coup  ling  technique, 
capacitive  coupling  for  mea- 
suring metal-enclosed  coils 
and  toroidal  coils, 

DM  81  FEATURES: 

•  Measuring  700  kHz-250  Mil/  in 
seven  bands. 


HC  10  Digital  Quartz  Clock 
The  HC-10  digital  world  quartz 
flock  with  dual  24  hour  display 
shows  local  time  and  the  tunc  in 
10  preprogrammed  plus  two  pro- 
grammable lime  /.ones. 

MICROPHONES: 

•  MC-60A  Deluxe  desk  micro- 
phone  with  UP/ DOWN  switch, 
preamplifier,  50  kL>-500tt,  &-pin. 
Adapter  cords  PG-4A  (4-pinL 
PG-4B  16-pinh  available,  PG4C 
supplied  with  MC-60A* 

•  MC-60N4  Deluxe  desk  micro 
phone,  50  kQ/500Q.  4  pin,  [UP/ 
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SM-220  FEATURES: 

*  Monitors  transmit  led  SSB  and 
("W  waveforms  from  1.8  to 
150  MHz. 

*  Monitors  signal  waveforms  in 
receiver's  IF  stage. 

*  I -unctions  as  high-sens  Emily. 
wide- frequent  v-range  (up  to 
10  MHz)  oscilloscope. 

*  Tests  linearity  of  linear  am- 
plifiers (provides  trapezoid 
pattern! . 

*  Allows  observation  of  RTTY 
tuning  points  (cross  pattern!. 

*  Buill-Tn  two-tone  (1000-Hz  and 
1575-HzJ  generator. 

*  Expandable  to  pan-display 
capability  for  observing  trie 
number  and  amplitude  of 
stations  within  a  suite  -liable 
±20  kHz.  ±100  kHz  bandwidth. 

Optional  accessories; 

*  BS-8  pan-displav  module  for 
T5-1S0S,  TS-S30S,  and 
TS-820  Series. 

*  BS-5  pan-displav  module  for 
TS-520  Series, 


DOWN  switch,  pre-amp.  (nol 
included).  PG^IC  available 

•  MC-50  Desk  microphone.  50  k/ 
500Q,  4-pin. 

•  MC-46  i&^key  autopatch  UP/ 
DOWN  microphone.  6-pin, 

•  MC-42S  I  land  microphone  with 
UP/DOWN  switch,  500U.  8-pin. 

•  MC-30S  I  land  microphone, 

500  Q.  noise-cancelling,  4-pin. 

•  M035S  Hand  microphone, 
50  kft,  noise-cancelling,  4  pin. 

Microphone  Plug  Adapters: 

•  MJ-48  [4-pin  microphone  to 
8-pln  transceiver)* 

•  MJ-84  [8-pin  microphone  to 
4-pin  transceiver), 

•  MJ-86  (8-pin  microphone  to 
6-pin  transceiver). 

HEADPHONES: 

•  HS-5  Deluxe  headphones. 

•  HS-6  Lightweight  headphones. 

•  HS-4  Standard  headphones. 
GENERAL  PURPOSE  AC  POWER 
SUPPLIES; 

•  KPS-7A  13.8  VDC,  7A  intemilttei 

•  KPS  12  13.8  VDC,  12A 
intermittent. 

•  KPS  21  13,8  VDC  21A 
intermittent. 

OTHER  ACCESSORIES: 

•  SP-40  Compact  external 
mobile  speaker, 

•  RD-20  Dummy  load.  50Q,  DC- 
500  MHz.  50  W  intermittent 
20  W  continuous. 

•  PG^3A  DC  line  noise  filler  for 
mobile. 

SERVICE  MANUALS: 

•  Available  for  most  transceivers, 
receivers,  and  major  accessories. 

NOTE:  Prices  and  speeifteaUoi 

of  all  Trio-Kenwood  products  are 
subject  to  change  without  prior 
notice  or  obligation. 


Cutting  Current  to  Size 

Measuring  large  ac  currents  can  be  difficult  unless  you  know 

a  trick  or  two.  W7CRY  explains  how. 


Larry  T.  Wfcs  W7CRY 
T068  149  PI.  SE 

Bettevue  WA  98QQ7 


Have  you  ever  tried  to 
measure  large  ac  cur- 
rents and  found  your  trusty 
VOM    somewhat    short? 

Welcome  to  the  club.  I  was 
stuck  with  the  problem  of 
finding  the  current  used  by 
an  electric  hot  water  heater 
but  no  way  of  measuring  it 


I  also  found  my  wallet  short 
after  letting  my  fingers  walk 
through  several  instrument 
catalogs.  Several  hours  of 
thrashing  around  the  work- 
bench yielded  a  simple  and, 
best  of  all,  inexpensive  way 
of  measuring  large  ac  cur- 
rents using  an  ordinary 
8&-mH  choke,  a  trick  or 
two,  and  Ohm's  law. 

Theory 

Perhaps  a  little  trans- 
former theory  should  be 
covered  before  Ohm's  law 
and  the  tricks  are  applied. 


The  almost-completed  ac  current  transformer.  The  trans- 
former is  mounted  on  a  piece  of  styrofoam™  which  is 
glued  to  the  box.  Contact  or  rubber  cement  can  be  used  for 
both  the  foam  and  transformer.  The  signal  wires  (not  shown) 
can  be  routed  out  through  any  of  the  knockouts, 
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By  definition,  a  transformer 
is  exactly  what  its  name  im- 
plies: It  transforms  one 
voltage  (or  current)  to  a  dif- 
ferent level.  The  major  dif- 
ferences between  a  voltage 
transformer  and  current 
transformer  are  the  turns 
ratio  and  power-transfer 
characteristics.  Depending 
on  design,  the  voltage  trans- 
former has  a  low  turns  ratio, 
i.e.,  approximately  19  to  1 
(118/6.3)  for  a  filament 
transformer.  The  current 
transformer,  on  the  other 
hand,  has  a  turns  ratio  from 
around  300  to  greater  than 
10,000  to  1,  depending  on 
the  burden  (load)  on  the 
secondary. 

The  current  transformer 

always  has  the  burden  spec- 
ified along  with  the  current 
ratio.  For  example,  a  typical 
50-Amp  to  5-Amp  current 
transformer  will  require  a 
burden  of  .25  Ohms.  If  the 


secondary  burden  were  to 
open  or  be  removed,  the 
transformer  would  be  de- 
stroyed because  the  volt- 
age developed  across  the 
resulting  open  circuit 
would  cause  arcing  within 
the  windings. 

An  additional  considera- 
tion is  that  the  current 
transformer  should  not  in- 
troduce significant  changes 
in  the  circuit  being  mea- 
sured- 
Hybrid  Current 
Transformer  Design 

Fig.  1  shows  the  basic 
technique  in  utilizing  the 
88-mH  choke  as  a  current 
transformer.  The  term  hy- 
brid is  used  because  in  us- 
ing the  choke,  a  "halfway 
in-between"  turns  ratio  will 
result.  The  approximate 
number  of  turns  is  deter- 
mined by  measuring  the  re- 
sistance of  the  coil,  finding 


Output 
signal 


IZOVAC 
SOURCE 


♦  LOAD 


Fig,  7.  Basic  hybrid  current  transformer, 
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Contest  or  rare  DX  -  

the  world  is  waiting  to 
hear  from  a  new  breed 
of  HF  operators  who'll 
have  the  power  of  a 
microcomputer  at  their 
instant  command. The 
Heath  SS-9000  signals 
a  new  era  in  Amateur 
Radio,  full  of  exciting 
promise.  Challenge. 
And  opportunity. 

MORE  WORLD  HORIZONS 

In  the  SS-9000.  we  met  a  major 
design  goal:  provide  the  highest- 
tech,  most  versatile  transceiver 

possible.  Our  objective?  Nothing 
less  than  setting  the  pace  for 
transceiver  performance  in  the 
next  decade.  And  transforming 
the  state-of-the-art  in  amateur 
telecommunications  potential. 

As  a  microprocessor-based, 
fully-synthesized  nine  band 
Transceiver  your  SS-9000  leads 
the  new  revolution  in  computer- 
enhanced  hamshacks  -  with  an 
array  of  applications  yet  to  be 


discovered-  At  your  command 
under  direct  or  RS-232  control,  it 
could  break  all  known  records  for 
station  performance, 

MORE  MICRO  CONTROL 

Harness  the  SS-9000  to  a  video 
terminal,  ASCII  teletype  or  home 
computer  Commands  are  avail- 
able to  select,  display  and  change 
all  27  operating  and  memory  fre- 
quencies, assign  and  toggleT/R/Tr 
status  on  the  dual  readout,  and 
freely  manipulate  the  three  stored 
frequencies  on  each  band,  with 
full  diagnostic  error-prompting. 


Keyboard  command 

I     also  allows  you  to  set 

and  switch  the  band, 

mode,  passband 

shift,  baud  and  scan 

rates,  plus  switch  to 

one  of  five  antennas 

automatically. 

MORE  POWER 
AS  A  PAIR 

The  PS-9Q00  AC 
Power  Supply  has  an  in- 
cabinet  speaker  and  two 
digital  12  or  24-hour  clocks. 
Both  units  benefit  from  thermal 
and  over-current  protection  with 
high  VSWR  cutback.  Test-prove 
the  assembled  System  9000.  Get 
a  hands-on  tryout  at  your  nearby 
Heathkit  Electronic  Center* 

MORE  DETAILS  IN  CATALOG 

i  FREE!  For  complete 


SERTl  EfsTiTt  w  tisravt  M  i 


:"<* 


AW-429 


a  copy  of  the  latest 
Heathkit  catalog. 
Write:  Heath  Com- 
pany Dept.  011-964, 
Benton  Harbor,  Ml 
49022. 


There's  more  for  the  Ham  at  Heath 


a 


Units  of  Veritechnoiogy  Electronics  Corporate 
in  the  U.S..  a  subsidiary  of  Zenith  Radio  Corp 
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wire  size,  and,  from  a 
wire  table,  finding  the  resis- 
tance per  foot.  By  taking 
the  average  diameter  of  the 
donut  and  average  cross 
section,  a  rough  turns  count 
can  be  calculated. 

For  those  not  willing  to 
take  the  time  to  play  with 
the  math,  a  quick  test  can 
be  found  in  the  calibration 
section.  If  the  ratio  is  found 
to  be  in  excess  of  about  300, 
the  choke  is  a  good  candi- 
date. 

Apparently,  there  are 
several  so-called  surplus 
88-mH-type  chokes.  I  found 
some  with  and  some  with- 
out center  tap.  I  have  also 
found  some  with  two  sepa- 
rate windings,  These  can  be 
used  if  the  windings  are 
connected  in  series  adding. 
Even  though  the  choke  de- 
fined here  was  intended  for 
the  audio  frequencies,  it 
works  well  at  60  Hz  if  the 
power  levels  are  kept  low, 

Construction 

The  only  construction  re- 
quired is  covering  the  exist- 
ing windings  with  tape. 
Once  the  value  of  R  is  de- 
termined, it  can  be  soldered 
to  the  windings  and  taped 
to  the  body  of  the  coil  or 
mounted  as  shown  in  Fig.  3. 
The  signal  wires  are  at- 
tached across  the  resistor 
and  routed  where  neces- 
sary. Wire  length  is  not 
critical,  but  wires  should  be 
routed  away  from  high- 
noise  areas. 

Calibration 

Fig.  2  shows  the  test 
setup  used  to  calibrate  the 
current  transformer.  It  is 
not  necessary  to  use  the 
120voltr  60-Hz  line  to  do 
the  calibration.  As  shown,  a 
low-voltage,  high-current 
voltage  transformer  with  an 
adjustable  input  is  the 
quickest  and  safest. 

For  calibration  purposes, 
R  can  be  a  quality  pot  The 
100-Ohm  resistor  is  used  to 
prevent  shorting  the  trans- 
former, but  is  part  of  the 
burden.  The  source  and 
load  will  depend  on  what  is 
110     73  Magazine  ■  December, 


available  Use  the  following 
steps  to  calibrate  the  trans- 
former: 

1)  Make  sure  that  there 
are  ten  complete  turns  of 
#18  insulated  wire  wound 
as  shown  in  Fig.  2, 

2)  Adjust  the  load  for  10.0 

Ohms. 

3)  Adjust  the  voltage  to 
the  load  for  10  0  V  ac. 

4)  Adjust  R  (1  k  pot)  for  an 
even  value  of  voltage— 
preferably  0.1  V  ac.  Re- 
move power. 

(If  0.1  volt  was  not  ob- 
tainable, replace  R  with  a 
2k  pot.  If  the  measured 
voltage  was  higher  than  0,1 
V  acf  set  the  value  to  any 
even  value  above  0,1  V, 
e.g.,  0.3  V  ac. 

(The  current  ratio  is  cal- 
culated as  follows  l  =  E/R, 
where  E  was  set  to  10.0  V  ac 
and  R  was  set  to  10.0  Ohms. 
Therefore,  1=10  V/1QQ  =  1 
Amp. 

[Then  1  Amp  through  10 
turns  equals  10  Amp/turns 
which  is  also  equal  to  10 
Amps  with  1  turn  through 
the  transformer.  With  one 
turn  in  the  primary  and  the 
measured  value  across  R  of 
0.1  V  ac,  the  ratio  becomes 
10  to  01  By  Ohm's  law,  E  is 
equal  to  I  times  R,  and  if  R 
is  held  constant  then  E 
must  be  proportional  to  L 

(What  this  boils  down  to 
is  that  the  current  through 
the  transformer  will  gener- 
ate a  proportional  voltage 
across  R  as  long  as  R  stays 
constant.  If  the  ratio  has 
been  set  correctly,  adjust- 
ing the  load  to  1,0  Ohms 
and  again  adjusting  the 
voltage  across  the  load  to 
10.0  V  ac,  a  value  of  1  V  ac 
should  be  measured  across 

R.) 
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Fig.  2,  Calibration  test  setup, 
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Fig.  3.  Mounting  fixture. 


5}  Determine  the  wattage 
for  R  by  measuring  the  val- 
ue of  R  and  calculating  as 

follows:  Pwatts"  E^  R 
Generally,  a  Va-Watt  resis- 
tor will  be  more  than  suffi- 
cient. Replace  the  pot  and 
100-Ohm  resistor  with  a 
fixed  value  equal  to  the 
combination  of  the  two  in 
series 

Application 

Obviously,  this  combina- 
tion can  be  used  with  any 
current  range.  It  is  limited 
only  by  the  size  of  wire  ca- 
pable of  being  wound  (1 
turn)  through  the  donut. 
Note  that  at  least  one  turn 
is  necessary  to  excite  the 
transformer  core.  Passing 
the  wire  through  the  hole  is 
not  sufficient  Practically 
speaking,  a  #5  (solid  enam- 
eled) wire  is  about  the  maxi- 
mum-size wire  which  can 
be  formed  into  one  turn 
around    the    donut     This 


limits  the  upper  current 
range  to  around  50  Amps. 

The  number  of  turns 
wound  on  the  current  trans- 
former will  depend  on  the 
current  range  to  be  mea- 
sured and  wire  size.  As  an 
example,  suppose  a  motor 
rated  at  15  Amps  [running) 
is  to  be  monitored.  We 
know  from  our  calibration 
that  10  Amps  gave  us  0.1  V 
ac  across  R.  Therefore,  one 
turn  of  #1 2  wire  through  the 
donut  should  give  us  0.15  V 
ac  across  R.  The  #12  was 
chosen  because  it  is  the 
smallest  size  generally  used 
for  motors  in  this  range. 

Another  example  is  the 
case  where  only  1  Amp  is  to 
be  measured.  In  this  case, 
the  wire  size  (assumed  to  be 
#14)  is  too  large  to  pass  a 
large  number  of  turns 
through  the  donut  If  you 
can  assume  also  that  noth- 
ing larger  than  approx- 
imately   5    Amps    will    be 
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Fig.  4.  Precision  rectifier/buffer. 
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The  ^jffifcEl  and  \sZfc\ 

offer  performance  and  versatility 
for  those  who  demand  the  ultimate! 


TR7A  Transceiver 

•  CONTINUOUS  FREQUENCY  COVERAGE  -  1.5  to  30  MHz  full 
receive  coverage.  The  optional  AUX7  provides  0  to  1 ,5  MHz 
receive  plus  transmit  coverage  of  1.8  to  30  MHz,  for  future 
Amateur  bands,  MARS,  Embassy.  Government  or  Commercial 
frequencies  {proper  authorization  required). 

Full  Passband  Tuning  (PBT)  enhances  use  of  high  rejection 
8-poie  crystal  filters, 

New!  Both  2  3  KHz  ssb  and  500  Hz  cw  crystal  filters,  and  9 
kHz  a-m  selectivity  are  standard,  plus  provisions  for  two 
additional  filters.  These  8-pole  crystal  filters  in  conjunction 
with  careful  mechanical /electrical  design  result  in  realizable 
ultimate  rejection  in  excess  of  100  del 
Newf  The  very  effective  NB7  Noise  Blanker  is  now  standard. 

New!  Built  in  lightning  protection  avoids  damage  to  solid-state 

components  from  lightning  induced  transients* 

New?  Mic  audio  available  on  rear  panel  to  facilitate  phone  patch 

connection. 

•  State-of-the-art  design  combining  solid-state  PA, 

upKonversion.  high-level  double  balanced  1st  mixer  and 
frequency  synthesis  provided  a  no  tune-up,  broadband,  high 
dynamic  range  transceiver. 


R7A  Receiver 

•  CONTINUOUS  NO  COMPROMISE  0  to  30  MHz 
frequency  coverage. 

*  Full  passband  tuning  (PBT). 

NB7A  Noise  Blanker  supplied  as  standard. 

•  State-of-the-Art  features  of  the  TR7A,  plus  added 
flexibility  with  a  low  noise  10  dB  rf  amplifier. 

New!  standard  ultimate  selectivity  choices  include  the 
supplied  2.3  kHz  ssb  and  500  Hz  cw  crystal  filters,  and 
9  kHz  a-m  selectivity.  Capability  for  three  accessory 
crystal  filters  plus  the  two  supplied,  including  300  Hz. 
1 .8  kHz,  4  kHz,  and  6  kHz,  The  4  kHz  filter,  when  used 
with  the  R7A's  Synchro-Phase  a-m  detector,  provides 
a-m  reception  with  greater  frequency  response  within  a 
narrower  bandwidth  than  conventional  a-m  detection, 
and  sideband  selection  to  minimize  interference  potential, 

*  Front  panel  pushbutton  control  of  rf  preamp.  a-m /ssb 
detector,  speaker  ON  /OFF  switch,  i-f  notch  filter, 
reference-derived  calibrator  signal,  three  age  release 
times  (plus  AGC  OFF),  integral  1 50  MHz  frequency 
counter/ digital  readout  for  external  use.  and  Receiver 
Incremental  Tuning  (RIT). 


The  "Twins'1  System 


>  FREQUENCY  FLEXIBILITY,  The  TR7A/R7A  combination 
offers  the  operator,  particularly  the  DX'er  or  Contester  fre- 
quency control  agility  not  available  in  any  other  system.  The 

Twins"  offer  the  only  system  capable  of  no<ompromise 
DSR  (Dual  Simultaneous  Receive).  Most  transceivers  alfow 
some  external  receiver  control,  but  the  "Twins"  provide 
instant  transfer  of  transmit  frequency  control  to  the  R7A 
VFO.  The  operator  can  listen  to  either  or  both  receiver's 
audio,  and  instantly  determine  his  transmitting  frequency  by 


appropriate  use  of  the  TR7A's  RCT  control  (Receiver 
Controlled  Transmit).  DSR  is  implemented  by  mixing  the  two 
audio  signals  in  the  R7A 

•  ALTERNATE  ANTENNA  CAPABILITY.  The  R7A's  Antenna 
Power  Splitter  enhances  the  DSR  feature  by  allowing  the  use 
of  an  additional  antenna  (ALTERNATE)  besides  the  MAIN 
antenna  connected  to  the  TR7A  (the  transmitting  antenna). 
All  possible  splits  between  the  two  antennas  and  the  two 
system  receivers  are  possible. 


DRAKE 


Specifications,  avatlabittty  and  prices  subject  to  change  without  notice  or  oiWifiation. 

your  Drake  dealer  or  write 
for  additional  information 


COMING  SOON  New  RV75  Synthesized  VFO 
Compatible  with  TR5  and  7-Line  Xcws/Rcvrs 

*  Frequency  Synttreslied  for  crysta Controlled 
stability  •  VRTO  (Variable  Rate  Tuning  Oscillator^ 
adjusts  tuning  rate  as  function  of  tuning  speed. 

*  Resolution  to  10  Hi  *  Three  programmable  fixed 
frequencies  for  MARS,  etc  *  Spirt  or  Transceive 
operation  wrth  main  transceiver  FTO  or  RV75 


R.  L  DRAKE  COMPANY  •  540  Richard  Street,  Miam*sburg>  Ohio  45342  •  Phone  C5 133  866-2421  •  Telex  288-01 7 
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Fig.  5.  Half-wave  rectifier. 


passed  through  the  donut, 
then  ten  turns  of  #18  (solid 
enameled)  will  generate  0,1 
V  ac  across  R.  In  most  cas- 
es, the  number  of  turns  will 
be  determined  by  the  mea- 
surement requirements. 

Installation 

According  to  most  elec- 
trical codes,  any  splices  of 
power  lines  must  be  locat- 
ed in  a  box.  An  outlet  or 
junction  box  will  work 
equally  well.  The  trans- 
former should  not  touch 
the  metal  box,  and  make 
sure  that  only  the  circuit  be- 
ing measured  is  in  the  box. 
It  is  best  to  use  the  low  side 
(white  wire)  because  the 
voltage    between    the    low 


side  and  ground  will  not  ex- 
ceed the  voltage  rating  of 
the  enameled  wire. 

When  measuring  a  220-V 
ac  line  it  will  be  necessary 
to  use  either  of  the  two  hot 
(red  or  blue)  lines.  In  this 
case,  the  donut  should  have 
at  least  one  layer  of  electri- 
cal (plastic)  tape  between 
the  two  sets  of  windings. 
Figr  3  shows  one  method  of 
mounting  the  donut  and  re- 
sistor R<  Any  method  which 
meets  your  local  code  re- 
quirements will  work, 

Use 

Now  that  you  have  a  cur* 
rent  transformer,  how  can  it 
be  used?  The  answer  to  that 
depends    on    why    it    was 


built.  The  easiest  use  of  the 
current  transformer  is  with 
an  ac  voltmeter.  In  my  case, 
it  is  being  used  in  a  comput- 
er-controlled power  system. 
Since  a  computer  does  not 
know  ac  from  dc  (or  much 
else),  the  ac  signal  across  R 
must  be  signal  conditioned. 
There  are  many  ways  to  sig- 
nal-condition, but  the  meth- 
od I  chose  was  determined 
by  the  analog-to-digital 
converter  (ADC)  used  with 
my  computer.  It  has  ±  15  V 
dc  available,  so  that  the  use 
of  operational  amplifiers 
seemed  to  be  the  best  solu- 
tion. 

Fig,  4  is  an  example  of 
how  the  ac  signal  Is  condi- 
tioned from  ac  to  dc  for  the 
ADC.  It  is  beyond  the  scope 
of  this  article  to  dissect  the 
operation  of  Fig.  4  except  to 
note  that  U2  and  U3  form 
an  absolute  value  (preci- 
sion-rectifier) circuit.  U1  is 
an  inverting  amplifier  and 
U4  is  used  as  a  unity-gain 
buffer.   U1    and   U4  are  in 


one  LM747  and  U2  and  U3 

are  in  another.  Any  general- 
purpose  operational  ampli- 
fier will  work.  (More  infor- 
mation on  this  particular 
absolute-value  circuit  may 
be  found  in  the  November 
8,  1979,  issue  of  Electronic 
Design,  page  94 ) 

A  simple  amplifier  and 
diode  arrangement  also  will 
work  if  accuracy  and  re- 
sponse time  are  unimpor- 
tant.  Fig,  5  is  the  method 
used  in  this  case. 

Summary 

No  matter  what  the  re- 
quirement, a  simple  ar- 
rangement such  as  de- 
scribed here  will  provide  a 
reasonably  accurate  mea- 
surement of  ac  line  current. 
Sources  of  88-mH  chokes 
are  found  in  the  back  of 
most  electronic  magazines 
and  cost  around  $3.00. 

Now  I  need  to  look  into  a 
method  of  measuring  the 
gas  pressures  in  my  heat 
pumpll 
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A  microthin,  synthesized, 
programmable,  sub-audible 
tone  encoder  that  fits  inside 
the  I  COM  IC-2AT. 
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COMMUNICATIONS 
W  SPECIALISTS 

426  West  Taft  Avenue.  Orange,  CA  92667 
800/854-0547  California:  714/998-3021 


Santa's  Gone  Soft! 


With  Help  From  Instant  Software 


BUSINESS  AND  APPLICATIONS 

0222RD    Electronic  Breadboard  32K,  Mod  I  & 

III,  disk  S59.96 

0228R       Electronic  Breadboard  16K,  Mod  I  & 

III,  tape  £49.95 

0428 AD    Electronic  Breadboard  32JC  Apple, 

disk  $5995 

0369RD3  Easy  Calc  48K.  Mod  III  only,  disk  $4995 

Q269RD    Easy  Gate  4&K  Mod  I  only,  disk  $4995 

0103R        Personal  Bill  Paying  16K,  Mod  I  &  III, 

tape  $1496 

5005RD     Master  Directory  32  K,  Mod  I  only. 

0<sk  $29,95 

0T52RD     Business  Analysis  32 K   Mod  I  &  III. 

dtsk  S9995 

OitOft       Business  Analysis  32K.  Mod  1  &  III. 

tape  $75.00 

038ORD     Scriptr  48K,  Mod  I  onlyr  Disk  $34.95 

EDUCATION 

0O99R  Typing  Teacher  18K,  Mod  I  &  III,  tape  $17,95 
0100R       Video  Speed  Reading.  16K,  Mod  I  & 

111,  tape  $14,95 

0309ft  Triangle  Trig  1GK.  Mod  t  &  III  tape  ST9.95 
0071 RD     Geography  Explorer;  USA  32K.  Mod  I 

&  ML  disk  $4995 
0276 RD     Geography  Explorer.  Mid  East.  32K, 

Mod  I  &  111,  disk  $49.95 

OmR       Word  Watch  ifiK,  Mod  »  &  III.  tape  $14  95 

0257R  Math  Masie*  16K,  Mod  I  &  III,  tape  $17.95 
0127R       Surveyors  Apprentice  16K.  Mod  1  &  III. 

tape  $1495 


GAMES 

0332R       Space  Shuttle  16K,  Mod  I  &  Ml,  tape  $19.95 
001 7R       Air  Flight  Simulation  ibk.  Mod  I  &  III. 

tape  $1495 

01 46 A       Air  Flight  Simulation  16K.  Apple,  tape  $14.95 

0159R       Jei  Fighter  Pilot  16K.  Mod  I  &  lit,  tape  $14  95 

0329AD     Jet  Fighter  Pilot  32K,  Apple,  dtak  $24  95 

0223R       Cosmic  Patrol  16K.  Mod  I  &  ill.  tape  S1995 

0224RD    Cosmic  Patrol  16K,  Mod  1  &  IN,  disk  $2495 

0237R       Danger  in  Orbit  16K  Mod  I  &  lit.  tape  $19  95 

Q247RD     Danger  m  Orbil  16K,  Mod  I  &  III,  disk  $24  95 

0051 R        Ball  Turret  Gunner  16K.  Mod  I  &  III. 

tape  $1495 
0240R       Alien  Attack  Force  I6K,  Mod  I  &  III. 

tape  $1495 

0171 R       Flight  Path  16K,  Mod  !  &  III.  tape  $14,95 

0043R       Santa  Paravia  16K.  Mod  I  &  III,  tape  $14,95 

D229AD    Santa  Paravia  4BK,  Apple,  disk  $24,95 

0273TI      Santa  Paravia  1GK.  Tl  99/4,  tape  $14.95 

0174A       Santa  Paravia  46K,  Apple  tape  $14.95 

031 2R       Swamp  War  1BK,  Mod  I  &  111.  tape  $14.95 

0141R       Battleground  16K,  Mod  I  &  lllr  tape  $14.95 

037BRO     Master  Reversi  16K,  Mod  I  only,  disk  $24.95 

0117R       Njght  Right  16K.  Mod  I  &  III,  tape  $14.95 

01B3A       Skybombers  III  32Kt  Apple,  tape  $14.95 

0271  AD     Skybombers  II  32K,  Apple,  disk  $24  95 
5020RC     Tower  ol  Feat  16K,  Color  Computer 

tape  $1995 

00S4R       Music  Master  4K.  Mod  I  &  III.  tape  $14.95 

0106R       Air  Mail  Pilot  16K.  Mod  I  h  III,  tape  114.95 

0205RO     Rying  OrcuS  32K,  Mod  I  only, disk  $3995 

0163AD     Paddle  Fun  32K,  Apple,  disk  $19  95 


D219R        House  of  30  Gables  16K.  Mod  I  &  III. 

tape 
0325RD     Mission:  Mud  32K.  Mod  I  &  III.  disk 
0387F1D    Sparrow  Commander  32 K>  Mod  I  &  III, 

disk 
GSfifiRD     Kitchen  Sink  32K,  Mod  I  &  lit.  disk 
01 61  AD    Apple  Fun  32K.  Apple,  disk 

UTILITIES 

0230R  TLDiS  16K,  Mod  I  &  III.  (ape 
0231  RD  DLD3S  32K,  Mod  I  only,  disk 
5700RD     Supef»Terminai  32K,  Mod  I  &  Ml, 

disk 
5003R       Ultra  Man  ifiK,  Mod  I  &  HI.  tape 
0232R       The  Disassembler  16K.  Mod  I  A  ill. 

tape 
0245R       Programmer's  Primer  \BK  Mod  I  4  III, 

tape 
0139RD     Disk  Scope  32K.  Mod  I  only,  dtsk 
0184R       TRS-SO  Tests  16K,  Mod  I  only,  tape 


$14,95 
319.95 

$19.95 
St9  95 
$1935 


$19,95 
$24.95 

$95.(30 
$24:95 

$14.95 

S14.95 
$24.95 
S14.95 


Instant  Software 


Peterborough,  N.H.  03456  USA 
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A  subsidiary  of  Wayne  Green  Inc 


TO  ORDER: 

See  your  local  Instant  Software  dealer 

Or  call  toll-free  1-800-258-5473  Dept  A~65 

In  New  Hampshire  1-603-924*9471 

Dept.  A- 6 5 

Moa-Fri  8:00  am-4:30  prr  E.ST 
Include  $2.50  for  Shipping  1  Handling 

"TRS-80  4s  ■  trademark  ol  Radio  Shack  m  division  of 

Tandy  Corporation 

*  *  APPLE  is  a  trademark  of  Apple  Computer  Inc. 

PRICES  SUBJECT  TO  CHANGE 


Gotland 


roprocessor  £r  Interface 


1771 

1791 

21LQ2 

2H2 

J5'6 

2532 

2651 

4044  L- 2 

MOO 
6S02 
6809 
6821 


24  50 

3d  95 

1  4  9 

1  55 
4  - 
7  95 

12S5 

2  49 

6  99 

6  99 

1  I  95 

19  95 

a  95 


GB4  5 

6950 

006  5  A 

6312 

6214 

9216 

8224 

8226 

82?a 

&251 
B255 

AY5  iQi3< 
AV5  2376 


12  95 
4  49 
9  95 

2  75 

3  95 

2  75 

3  29 
2  79 

4  49 
6  95 
6  49 
4  95 

12  39 


DACQ300 

INS8250 

MMSB167 

TWS9900 

TR16026 

SC-01 

zeojtcpu 

28QACTC 

2BOAD#n 
£80  A  Pi  0 

ZBOAStO 

28603 

£8671 


3  99 

14  90 

12  75 

29  95 

2  49 

55  00 

795 

7  49 

1995 

7  49 

1795 

7495 

2995 


1  Amp  TO-220  Voltage  Regulators 

PART  #  1-24      25-99   10CM99 

780S  I LM340T-5)  .85  .75  65 

7812  (LM340T-12)  85  ,75  .65 

7815  (LM34CT^15)  .85  .75  .65 

7818  (LM34D~M8)  .85  75  .65 


Linear  integrated  Circuits 


IMJ93 

LM733 
IM74T  S 
LM74T    14 
\tiA?4? 

LMMB 

LM1310 

LM145B 

iMiSOO 

LM1BIB 

IM'B89 

1M2900 

LM.3900 

LM3905 

LM3914 

LM39I5 

LM3916 

LM4500 


97 
99 
35 
35 

u 

49 

i  69 

69 

249 

3  49 

2  99 
69 
69 

1  49 

3  79 
3  79 
3  79 
3  29 


VC3302 

MCI  4^8 

MCI  514 

NE555 

^E556 

ME5G5 

NE5534 

NE5538 

S5M2010 

SSM2020 

S5M2030 

5SM2040 

SSM2044 

SSM2055 
Xfl220€ 
XFUl   It, 
Xft4  74l 
XA558 


90 
59 

1  39 
45 
9S 

1  25 

1  99 

2  25 
750 
750 
750 
750 

5  75 

6  5-0 
5  19 

99 
1  95 
1  99 


5%  Carbon  Film  Resistors 

We  stock  atl  5%  standard  values  between 
T  Ohm  and  1   Meg  Ohm, 
%  Watt 


Package  of  5    

Package  of  100  (one  value) 
Package  ot  1000  {one  value) 

Yt  Watt 


.  .20 
1.50 
9  75 


Package  o*  5  ,25 

Package  of  100  {one  value) 1.75 

Package  of  1000  (one  value) 15.00 

Sampler  box  consisting  of  5  each  of  all  169 
standard  5%  values  between  1   Ohm  and  10 
Meg  Ohm  j345  pieces  total) 
%  Watt  Sampler  Box    .  2500 

,  Watt  Sampler  Box 2800 

We  Also  Stock  7i  Watt  Resistors 


1%  %  Watt  Metal  Film  Resistors 

We  now  stock  all  481    Standard  El  A  values 
between  10  Ohms  and  1   Meg  Ohm 

Package  of  5  .45 

Package  of  1  00  {one  value}  5  50 

Box  of  1000  (one  values  28.00 


Send  for  our  full  line  catalog  of  ICsK  Resistors, 
Capacitors.  Diodes,  Regulators,  Crystals.  Trim 
Pots,  Switches.  Sockets*  Connectors,  RF 
Chokes,  and  more. 

Minimum  Order  ST 0  00 
Shipping 
10-24  99  3  00     Abova  50.00  FREE 

26-49  99     .  .    ..      1.50    COO  Add  1  50 

WESTLAND  ELECTRONICS 

37387  Ford  Rd   •  Westland,  Ml  48185 

Order  Line  -  1  800  521-0664 

^1S4 


In  Michigan  -  313-728-0650 


J 


DISPLAY 
YOUR 

STUFF 


With  the  AEA  MBA-RQ  Reader 

Automatic  display  of  trans- 
mitted and  received  Morse 
and  RTTY  coded  signals  has 
come  of  age.  It  is  proving  to 
be  most  worthwhile  for  im- 
proving one's  own  transmit- 
ted "fist"  and  for  allowing 
SWL's  or  visitors  the  oppor- 
tunity to  experience  the  thrill 
of  Amateur  Radio  coded 
transmission, 


While  no  machine  can  yet 
match  the  ability  of  a  skilled 
CW  operator  in  copying  poor 
fists  or  signals  buried  in  the 
noise,  the  MBA-RO  by  AEA 
excells  even  when  compared 
against  units  costing  much 
more.  The  large  32  character 
display  allows  much  easier 
reading  than  shorter  displays, 
especially  at  higher  speeds 
such  as  60  WPM  or  100  WPM 
RTTY.  The  MBA-RO  also  fea- 
tures dual  filters  for  RTTY 
decoding  of  either  170  Hz  or 
425  Hz  (easily  changed  to  850 
Hz)  shift  transmissions* 


. 


For  more  details,  write  for  our  lates 
catalog  or  visit  your  favorite  dealer. 

Prices  and  Specifications  subject  to 

change  without  notice  or  obligation. 

Software  ©copyright  by  AEA. 

ADVANCED  ELECTRONIC 

APPLICATIONS,  INC.   -2 
P.O.  Box  C-2160, 
Lynnwood,  WA  98036 
(206)  775-7373 
Telex:  152571  AEA  INTL 


Brings  you  the 
Breakthrough! 


Attention 

radio 
amateurs! 


8-LEVEL  ASCII 

TELEPRINTER 

SALE! 

Model  33ASR  SF 
Good  Working  Condition 


Now 


$3 


in 


1 


plus  tax  and  shipping 


Code:  ASCII 

Speed:  10cpsH  100  baud. 

Interface:  20/60  m A, 

EIA  optional 

Data  Set  Optional 

From  RCA  Service  Company, 
Nationwide  Service  Available. 


ItCJI 


K-248 

Write: 
J.  H.  Bell 

RCA  Service  Company 
Bldg.  204-2,  Route  #38 
Cherry  Hill.  New  Jersey  08358 
Or  call  collect  the  RCA  Data 
Services  Region  Office  in 
your  area: 

New  York  212-267-1550 

Philadelphia  609-234-8900 

Atlanta  404-934-9333 

Dallas  81 7-640-0900 

Chicago  312-595-4910 

Los  Angeles  21 3-728-7473 


.-  See  Lisi  at  Advertisers  on  page  130 


73  Magazine  •  December.  1982     115 


Alexander  Maclean 
WA2SUT/NNN9ZYB 
18  Indian  Spring  Trail 
D&}vine\f07{; 


Construct  This  Ail-American 
Audio  Signal  Generator 

The  perfect  project  for  starting  a  test  bench  or  rounding  one  out 


It  is  still  possible  for  the 
average  builder  to  design 
and  make  equipment  that  is 
competitive  in  cost  and  ef- 
fect iveoess  with  that  which 
is  store-bought.  Many  sim- 
ple, standard  design  con- 
cepts can  be  applied  to 
modern  technology 

The  Circuit 

This  FET  audio  signal  gen- 
erator is  an  easy  project  de- 


rived from  the  audio  oscilla- 
tor circuit  presented  in 
"Working  with  FETs  — part 
1/1  in  73  in  November,  1979, 
There  are  some  simple  addi- 
tions in  the  finished  circuit 
which  make  it  far  more  use- 
ful than  just  the  basic  circuit 
(see  Fig.  1). 

I    could    have    used    a 

switch  and  a  selection  of 
fixed  values,  but  it  would 


have  cost  more  and  built  in 
a  fixed  limit  The  easy  way 
out  was  to  put  the  frequen- 
cy-determining capacitor 
outboard  so  that  it  can  be 
changed  quickly.  You  can 
use  a  substitution  box  or 
your  junk-box  selection  with 
ease,  but  most  of  the  time 
you  can  just  leave  the  fixed 
value  in  place.  I  have  rarely 
needed  more  than  the  one 
tone  for  testing. 


Top  view  of  FET  audio  signal  generator. 
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Potentiometer    R2    gives 

you  an  adjustable  output 
level.  This  is  very  handy  for 
testing  or  troubleshooting 
Resistors  R3  and  R4  form  an 
output  attenuator  network 
that  gives  you  a  low-level 
adjustable  output.  This  is 
useful  when  working  with 
high-gain  circuits  Using  an 
attenuator  network  gives 
you  a  cleaner  low-level  sig- 
nal than  trying  to  use  a  high- 
level  signal  at  the  lowest 
setting, 

A  9-volt  transistor  radio 
battery  or  a  power  supply 
can  be  plugged  in  at  1 3  This 
way  you  can  change  quickly 
between  battery  and  fixed 
supply,  or  use  your  battery 
or  supply  with  other  equip- 
ment. It's  handy  The  low 
power  drain,  about  2.2  mA, 
makes  this  a  really  practical 
project  for  battery  and  por- 
table operation. 

There  are  only  a  few  parts 
values  that  are  at  all  critical 
The  design  center  was  for 
10%  tolerance  and  in  most 
cases  it  is  much  wider  Ex- 
cept in  one  important  case, 
the  voltage  rating  is  any- 
thing reasonable  over  20 
WV  dc 

L1  is  an  88-mH  unpolled 
toroid.  It  is  a  common  sur- 
plus item,  but  you  may 
have  to  look  around.  They 
are  often  used  for  filters  in 
RTTY  equipment 

CI  in  combination  with  L1 


is  what  actually  sets  the 
audio  tone.  My  substitution 
box  gave  usable  tones  from 
0.22  uF  up,  but  the  highest 
tones  were  out  of  the  com- 
fortable audio  range,  f  think 
that  0.1  uF  to  0.22  uF  would 
be  a  good  starting  point  Get 
out  the  junk  box  and  play 
around. 

R1     limits    the    voltage 

swing  of  the  output  wave- 
form at  the  gate  of  Q1,  If 
it  were  not  there,  under 
some  conditions  tht1  signal 
might  be  large  enough  to 
damage  the  transistor  The 
value  is  not  critical;  3.3k 
or  more  will  do,  but  have 
something  there  for 
protection. 

Q1  is  a  Motorola  HEP- 
801,  a  commonly  available 
audio  FET  It  has  four  pins, 
the  fourth  being  a  con- 
nection to  the  outer  case. 
When  I  made  the  prototype 
circuit,  the  matrix  board 
automatically  connected 
the  case  to  the  source  pin.  It 
worked  well  that  way  so  I 
left  it  in  the  finished  circuit- 
Drain  bypass  capacitor 
C5  is  not  critical  Anything 
from  20  to  100  uF  at  20  volts 
or  more  should  do,  The  cir- 
cuit worked  welt  without  it, 
but  it  might  be  needed  to 
keep  any  noise  from  getting 
in  from  your  supply.  Keep  in 
mind  that  to  further  decou- 
ple the  circuit  you  can  also 
add  a  2,2k  or  so  resistor  in 
series  with  the  drain  line  if 
you  have  a  stubborn  noise 
problem,  The  greater  the  ca- 
pacitance of  output  cou- 
pling capacitor  C2,  the  better 
the  low  frequency  response, 
I  used  a  0  1hjF  50-V-dc  disc 
ceramic  that  was  on  hand- 
Output  level  control  R2  is 
a  50k  linear-taper  poten- 
tiometer A  linear  taper  is 
used  because  it  is  a  voltage 
divider  application,  not  a 
true  volume  control,  Mine 
has  an  ac  switch  (SW1)  right 
on  the  back,  but  you  can 
use  a  separate  switch. 

R3  (470k)  and  R4  (47k) 
form  the  attenuator  net- 
work. The  textbook  values 
would  be  different,  but 
since  I  aimed  for  a  wide 
10%   tolerance,    it   worked 


4-iZ  REG  an 
BATTERY 
$2  2>«A 


R  J? 
LINEAR 
TflP£R    ' 
90K 


fh 


m 


;R4 

4TK 


m 


'Jl      HI    OUT 
(3  V  F-P 


J2    LO  OUT 

I5VP-P 


out  well.  The  measured  out- 
put is  very  close  to  a  10:1 
ratio.  My  resistors  happen  to 
be  5%  values  as  they  were 
available  in  the  store.  Out- 
put coupling  capacitors  O 
and  C4  have  the  only  critical 
ratings:  Both  are  001  uF  at 
1000  volts  disc  ceramics. 

The  voltage  rating  is  criti- 
cal. They  block  any  dc  volt- 
age  in  the  test  circuit  (such 
as  a  tube-type  amplifier) 
from  getting  back  into  the 
generator  and  frying  all  the 
little  parts.  Use  at  least 
500-volt  capacitors,  prefer- 
ably higher.  You  should  not 
be  using  equipment  like  this 
in  really  high-voltage  cir- 
cuits It's  unhealthy  But  a 
good  safety  margin  will 
keep  you  going  when  you 
work  with  most  tube-type 
equipment. 

These  two  capacitors  also 
will  determine  the  frequen- 
cy response  of  your  gen- 
erator and  it's  hard  to  find 
high  capacitance  at  high 
working  voltage  This  means 
that  your  lowest  audio  tones 
will  have  less  output  voltage 
than  mid  or  high  tones. 

I  should  stress  that  the 
low-frequency  loss  comes 
from  the  coupling  capaci- 
tors in  the  circuit,  not  the  os- 
cillator, which  will  provide 
far  flatter  output  across  the 
audio  spectrum. 

Construction 

Construction  is  easy, 
there  are  only  a  few  me-     L 


Fig.  V 

chanical  problems  to  watch 
for.  The  photos  show  the 
parts  layout  and  there  are  a 
few  tricks  to  make  it  easier, 

I  used  cardboard  at  the 
top  and  bottom  of  toroid  L1 
and  a  short  length  of  insula- 
tion over  the  screw  where  it 
went  through  the  toroid  to 
prevent  any  shorting. 

There  is  one  potential 
trouble  area.  Clean  the 
enamel  off  the  magnet  wire 
ends  of  the  toroid  very  care^ 
fully.  I  mean  really  get  in 
there  with  a  sharp  penknife 
and  scrape  it  oii,  I  was  slop- 
py the  first  time.  It  looked 
good  but  it  didn't  work.  It 
took  me  a  while  to  find  the 
problem.  Check  for  a  good 
clean  contact  with  your 
ohmmeter  It  doesn't  matter 


whu  h  end  is  grounded  when 
you  install  it,  but  when  you 
make  the  center-tap,  look 
for  the  two  ends  that  are 
closest  together. 

Use  a  good  quality  tran- 
sistor socket  The  cheap  one 
I  tried  at  first  fell  apart,  I  sol- 
dered the  leads  to  the  sock- 
et first  and  then  wired  it  to 
the  terminal  strip.  I  was  go- 
ing to  tack  it  down  with  sil- 
icone sealer,  but  the  wire 
was  stiff  enough  that  it 
didn't  wander 

RCA  jacks  were  used 
throughout.  They  are  not 
the  last  word  in  connec- 
tors, but  they  are  cheap 
and  easy  to  get. 

There  are  many  styles  of 
enclosure  available;  it  just 
has  to  all  fit,  I  did  not  try 


Parts  List 

C1— 0.22-uFf  20-volt  or  greater 

G2 — 0.1*uF,  50-volt  disc  ceramic 

C3TG4— <X0t-uFT  1000- volt  disc  ceramic  (voltage  rating  critical) 

C5— 100-uF,  50-volt  electrolytic 

Jl,  J2,  J3— RCA  jacks 

L1— 88-mH  toroid 

R1— 2.2kt  Y?-Watt5  or  10% 

R2— 50k,  linear-taper  pot  {Radio  Shack  271-1 7 16) 

R3— 470kt  Vz-Watt  5  or  10% 

R4— 47k,  Vi-Watt  5  or  10% 

SW1— ac  switch,  part  of  R2  (Radio  Shack  27M740) 

Q1— Motorola  HEP-801  n-channeJ  FET 

Miscellaneous 

Minibox— 5-1/4"  x  3"  x  2*1/8"  (Radio  Shack  270238) 

Knob— Radio  Shack  274-413 

TB1 — 2-screw  terminal  strip 

Solder  terminal  strip  (see  photo) 

Transistor  socket  . 

Mounting  hardware 
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to  miniaturize.  It's  small 
enough  now  to  be  handy  but 
large  enough  to  service  easi- 
ly Notice  that  the  leads  are 
not  as  short  as  they  could 
possibly  be.  It's  neat,  but 
there  is  room  and  length  to 
work  with. 

The  only  part  that  might 
be  a  problem  to  buy  is  the 
toroid.  They  are  still  com- 
mon mail-order  items  if  you 
check  the  RTTY  supply 
houses.  Get  a  few;  they're 
useful.  Almost  any  of  the 
other  parts  are  common 
enough  that  you  may  be 
able  to  use  some  of  them  to 
make  up  a  minimum  order 
requirement, 

I  spent  a  little  under  $9  to 
build  the  signal  generator,  I 
had  the  torokl,  transistor, 
and  some  of  the  small  parts, 
but  I  bought  the  rest  new  to 
get  the  prices,  I  would  esti- 
mate that  it  can  be  built  for 
about  $12  if  you  are  careful, 
and  within  $15  without  too 
much  trouble. 

Testing 

When  you  have  it  put  to- 
gether, check  for  wiring  er- 
rors  and   shorts.    Put  your 
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Bottom  view. 

milliammeter  in  the  power 

lead  and  check  the  current 
as  you  turn  it  on.  Don't 
forget  to  put  some  capac- 
itance value  at  TBI  (C1)  so 
there  will  be  a  complete  LC 
circuit. 

Use  your  scope  or  high- 
imped,  iru  v  headphones  to 
check  for  a  tone.  If  it  works, 
use  your  scope  or  VTVM  to 
measure  the  output  voltage 
at  both  output  jacks  as  it 
may  vary  between  units. 
Don't  try  to  use  a  VOM  on 
the  low-level  output  It  will 
load  it  down  to  almost  noth- 
ing. Check  for  proper  opera- 
tion of  the  level  control  and 
the  on-off  switch.  If  you 
get  past  all  that,  you  are  in 
business. 

The  first  time  I  tried  mine 
it  didn't  work  and  I  designed 
it!  Here  are  the  most  likely 
troubles  to  look  for: 

1)  Transistor  inserted  in- 
correctly in  the  socket,  or 
you  have  the  wrong  pin  con- 
figuration to  the  circuit 

2)  Weak  or  dead  battery. 
Check  yours  under  load  with 
meter 

3)  Wiring  error,  Recheck 
schematic. 


4)  Coil  doesn't  make  con- 
nection with  rest  of  circuit 
Unsolder  and  clean  again, 
Ohmmeter  might  help  here 

The  signal  should  be  at 
the  gate  of  the  FET.  Lifting 
one  lead  of  C2  will  isolate 
the  output  circuit.  If  there  is 
still  no  signal  at  the  gate, 
then  the  trouble  is  in  the  os- 
cillator circuit  itself, 

Performance 

I  checked  the  perfor- 
mance of  mine  with  my  usu- 
al assortment  of  ancient  and 
out-of-tolerance  test  gear 
and  got  the  following. 

The  output  voltage  varies 
only  slightly  over  the  sup- 
ply-voltage range  of  9  to  20 
volts.  This  is  a  fringe  benefit 
of  R1.  It  holds  the  output 
voltage  constant  over  a 
wide  range  of  supplv 
voltages. 

The  output  drops  off 
slightly  with  a  supply  volt- 
age between  9  and  5  volts 
At  the  design  center  of  9  to 
12  volts,  the  drain  current  is 
about  2.2  mA, 

The  output  voltage  ^t  the 
H I  output  jack  (J1 )  is  1 5  volts 
peak-to-peak  on  the  scope. 


At  the  LO  jack  (J2),  it  is  1  5 
volts  p-p  Pretty  good  for  a 
rough  and  ready  attenuator 
network. 

The  calculated  rms  volt- 
age by  formula  was  not 
what  one  meter  showed 
The  VOM  indicated  4.2  volts 
rms.  The  LO  range  was 
loaded  down  too  much  by 
the  meter.  The  output 
across  the  "output"  jack 
was  about  +15  dBm  — 
enough  for  many  purposes 

The  minimum  signal  volt- 
age available  is  about  0.01 
volt  p-p  on  the  scope.  The 
voltage  is  still  controllable 
below  this  level,  but  you  are 
at  the  extreme  end  of  the 
range  and  there  is  a  higher 
level  of  hum  vs.  signal. 
Some  noise  will  get  in  from 
any  test  setup,  but  at  very 
low  levels,  noise  and  crud 
are  a  higher  percentage  of 
your  actual  test  signal. 

Your  performance  mea- 
surements will  probably  vary 
from  mine  because  of  differ- 
ences in  the  unit  and  test 
equipment  used.  The  abso- 
lute values  are  not  as  signifi- 
cant as  knowing  the  relative 
values  as  measured  by  your 
own  equipment.  This  gives 
you  a  way  to  check  the  per- 
formance against  a  re* 
corded  value, 

Always  keep  records  on 
the  operating  characteris- 
tics of  equipment  you 
make  when  you  complete 
it.  Then  you  will  have  fig- 
ures to  use  for  comparison 
when  you  need  them  It 
won't  be  guesswork  or 
vague  memory. 

Odds  and  Ends 

There  are  a  few  little  odds 
and  ends  to  really  finish  the 
project  properly. 

Make  a  full-size  sche- 
matic diagram  of  the  circuit 
showing  all  parts  and  values, 
voltage  and  current,  and  the 
actual  output  at  both  jacks 
(use  scope  if  available).  A 
clear  drawing  of  the  parts 
layout  will  help  if  you  ever 
have  to  work  on  yours.  You 
may  not  remember  it  that 
well  in  time.  You  might  even 
make  a  copy  of  this  article 
for  your  service  package. 


at  last  -  everything  at  your 

fingertips  if! 


i(f 


■   W»  -. 


[anyu 


iW 


$184 


Radio  Equipment 
NOT  included 

F.O.B.  Culver  City 

{CA  Residents  add  6%  sales  tax) 


Bring  ORGANIZATION  & 
CONVENIENCE  to  your 
HAM  Station!  Eliminate 
clutter  and  provide  lots  of 
space  for  everything  you 
need  -  Tuners,  VFO,  CW 
Keyers,  Filters,  Telephone, 
Log  Book,  Etc... 


•  ANGLED  REAR  SHELF 
m  ALL  PARTS  FITTED 

•  STURDY  CONSTRUCTION 

•  WALNUT  or  PECAN  FINISH 

Floor  space:  39"w  by  30"d. 
Also:  51  "w  by  30"d  ■  $199.50 

Dealers  Inquiries  Invited 


A  Finely  Crafted  Piece  of  Furniture 

With  a  REAL  Purpose  . . . 

Call  :  (213)  837-4870  or  Write  for  Information 

S-F  Amateur  Radio  Services 

4384  Keystone  Ave.,  Culver  City,  CA  90230 


4511 RTTY  Interface 

for  TRS-80  Color 

Computer  Owners 

*  Simply  plug  into  Program  Pak*  slot. 

*  No  software  to  load,  it  Is  in  RDM. 

*  Split  screen  features  word,  wrap  and 
continuously  displays  status, 

*  Selective  calling  stores  Incoming 
messages  on  casette  tape. 

*  Baudot  and  ASCII  modes, 

*  standard  EIA  signals  to  your  T.U. 
■  Complete  documentation  supplied. 

4511  BTTY  Interface 
*>m       $169*98  S  flffi 

RinriF  Tested  &  assembled;  90 

LJ '  Tlhdbl  *  ,  ~  day  warranty;  wb  pay 

SYSTEM S  shipping.  Mass  msi 

r^O     IM/^  dents  add  S%  sales  Ux 

uU,,    1 1 N  w.  -A  trfldt*rna rk  of  T andy  Corn 

P.O.  Box  772.  Actcrn.  MA  01720  (617)  264-4251 


WACOM 


EXERS 


4.080.601 


OUR  NEW  BANDPASS- 
REJECT  DUPLEXERS  WITH  EXCLUSIVE 

BpBr  CIRCUIT  FILTERS® 

. . .  provides  superior  performance, 
esoecisiiv  at  dose  frequency  spacing. 

Models  available  for  all  commercial  and  nam  bands. 
Special  prices  for  amateur  repeacorciuos 

^79 


M* 


P.O.  BOX  7127  •  WACO,  TEXAS  76710 

817/848-3435 


Hl-Q  BALUN 

2 


■     if  deputes  yagis  inverted 
trees  &  doublets 

•  Replaces  GBrifai  msuialor 
•Puts  power  \fk  a  men  n  a 

•  Broadbanded  3-4(3  w*z 

•  Small  lightweight  anm 

•  i  t  impedance  rafco 

•  For  tuff  heoal  power  and  (note 
»  Helps  eiirrunait?  I 

•  W*th  SO  239  connector 


Or 


Hl-Q 
Balun 


only  $12.95 

Hl-Q  ANTENNA 

INSULATOR 


Z  *v  ^ 


Small  fugged  irghiweigni 
weathe?pfoo* 

ces  oemet  msuiaio* 

■ffle?  full  >egal  po*e* 
an<j  more 

S6  95   vVtlh  ^°  2^  connector 

Hl-Q  ANTENNA 
END  INSULATORS 

Rugged,  lightweight  miee 
lion  molded  ol  lop  cjuaiNy 
material,  with  high  dielec- 
tric qualities  and  e*cehenr 
weather  ability  End  insula 
tors  are  constructed  «n  a 
spiral  unending  fashion  lo 
permit  winding  of  loading, 
coils  or  partial  winding  Jcr 
Tuned  traps 

May  Oi  ,r 

■  ,,i>  .v<r i -  slraifi  rtsyrati  ■ 

■  I" 'i  i  -,<•  ■  pnlei   naulalrj;s  lew 


Putt"*  H» 

**  ^         nq  i 

si*  ui  fiLjri  ol  aniennd  N 

or 

il   1 

DlrU 

>U 

b? 

9 

*ITH  Hl-O 

PfttCf  WITH 

CfHTEIt 

WO  Oft            BANCS              LENGTH 

Ml  0  MLUN           HSUL*tQft 

(MpotB 

D-eo             eo,75 

130 

53195 

S27  95 

r>40             4*u5 

66 

28.95 

£4  95 

020                     2C 

33 

27.95 

23.65 

D1S                      15 

22 

26,95 

22.95 

0  10                  to 

16 

25.95 

21.95 

Shnrlr1*€J  dipdct 

SO-60                 80J5 

90 

35.96 

31.95 

SD^O                    40 

45 

32.95 

28  95 

#*'  *i*i  *iw*n 

PCN9010       90.40,20  J0.15 

130 

43.95 

39  95 

Pf>40l0         40.2010.15 

66 

37.95 

3395 

PMQ4Q           80.40.15 

130 

39.95 

35.95 

PCM02Q            40,20,15 

66 

33  95 

29.95 

DipoH*  mcme^*ri      ijatf    nm*  «  includf-d  in 

SO  m*3*li 

S60                    80,75 

$11.95  pr 

S-40                       40 

$10.95  pr 

All  antennas  a  re  complete  with  a  Ht-GBalun  or  HI  Q 
Antenna  Center  insulator.  No.  14  antenna  wire,  cer- 
amic insulators,  100  nylon  antenna  support  rope  (SO 
models  only  50)  rated  lor  full  legal  power.  Antennas 
may  be  used  as  an  inverted  V  ami  may  aiso  &e  used 
byMARSw  SWLs 


Antenna  accessories — available  with  antenna  orders 
Nylon  guy  rope  450*  lest  100  tee!  |4.49 

Ceramic  (Dogbane  Type)  antenna  insulators  Si. 50  pr 
SO  239  coax  connectors  .55 

All  prices  are  postpaid  USA  4fl 
Available  at  your  lavonte  dealer  or  order  direct  from 


y.||  Dealer  Inquiries  Invited 

Gorden 
Engineering 

BOX  21305  8,  SOUTH  EUCLID,  OHIO  44121 


mtJ 


**See  Ltsl  of  Advertisers  on  page  130 
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COM-RAD  S  SPACE  BEATERS 

RUGGED  LOW  PROFILE  ANTENNAS 
FOR  RESTRICTED  SPACE  USE 


15/12  METERS 
MODEL  OR  15m 


20/17  METERS 
MODEL  CftirttA 


40/30  METERS 
MODEL  Cfi4030A 


Ehr  Slirrr  HUibtlr-rars! 


REPEATER  BEATER 


2  METER 
DDRR 

CR2A 


IOMETER 
CR1011A 


ALSO 

6  METER 
CR6A 


I 

Z 

E 


40  THRU  10  WTEflE 

IKKKL 

CR46W 


*AS  REVIEWED  IN  73  MAGAZINE  OCTOBER  AND  NOVEMBER,  1982 

YOU  CAN  BE  AS  PROUD  OP  YOUR  SIGNAL  PROM  THESE 

ANTENNAS  AS  WE  ARE  PROOD  OF  OUR  PRODUCTSf 

%r  163 
1*35  WEST  RIVER  PARKWAY 
COM-RAD,  I  NO*  GRAND  ISLAND.  NEW  YORK  14072  -  (71E)  77*- 1445 


Put  all  this  in  the  file  of 
service  information  you 
keep  for  your  other  gear 
You  do  have  one,  don't  you? 
Then  it  will  be  there  when 
you  need  it.  No  guesswork. 

This  is  one  of  the  simpler 
pieces  of  test  gear  to  use, 
but  there  are  a  few  cautions 
l  would  like  to  stress, 

If  you  have  been  used  to 
working  with  transistor 
equipment,  you  may  not  be 
street-wise  to  the  dangers  of 
working  in  higher  voltage 
tube  circuits.  This  unit  will 
help  troubleshoot  tube  re- 
ceivers and  audio  amplify 
ers,  but  make  sure  you  ob- 
serve all  safety  precautions 
for  working  with  high  volt- 
age- Tube  voltage  levels  are 
lethal. 

Working  with  transistor 
equipment  is  a  lot  safer  for 
you,  but  the  oscillator  has  a 
husky  output  that  easily  can 
blow  many  transistor  stages 
Observe  all  safety  precau- 
tions for  working  with  tran- 
sistor circuits,  too 


As  a  general  rule,  set  the 
controls  of  the  unit  under 
test  as  they  would  be  for 
normal  operation.  Start  with 
the  lowest  level  signal  you 
have  and  use  the  least  signal 
that  will  do  the  job  You  can 
damage  a  transistor  stage 
with  too  much  signal  or 
even  a  static  charge  It 
would  be  hard  to  damage  a 
tube  stage  with  this  unit  but 
too  much  signal  can  cause 
distortion.  You  could  be  try- 
ing to  fix  a  problem  that  you 
are  causing  while  testing. 

This  unit  will  do  a  lot  for 
you,  but  to  use  it  safely  and 
effectively  you  have  to 
know  what  you  are  doing 
and  why 

A  good  book  or  two  on 
troubleshooting  and  repair 
will  give  you  lots  of  ways  to 
get  the  most  out  of  your  lest 
equipment,  Make  sure  your 
library  covers  both  tube  and 
solid-state  gear 

A  little  hands-on  experi- 
ence working  with  this  unit 
also  will  tell  you  a  lot  about 
its  capabilities  ■ 


WORK  THE  U.H.F.  BANDS 

Add  a  traimcner  or  converter  to  your  existing  I0m.  6m  or  2m  equipments 
Choose  from  the  Largest  selection  of  modules  available  for  DX,  OSCAR. 
EME.  ATV. 

TRANSVERTERS  MMT  »-144  S209-95 

MMT  144-28  $199.95 
MMT  432-28  fS)  $299.95 
MMT  43^ATV  $349.95 
MMT  1296-144  $374.95 
OTHER  MODELS  AVAILABLE 
write  for  details 

POWER  AMPLIFIERS 

all  models  include  BF  VOX  &  Low  Noise  RX  Pre-AmpL 
(no  pre-amp  in  MML432-1G0) 


2  Mchra 


II10VV  output 

I  now  output 

51 J W  putput 
30W  output 
25W  oulput 


MMU44-10M-S 

MMI.lM-lOfJ-S 

MMLH4-5G-S 

MMM<14*3(UJ5 

MML144-25 


I W  w  3W  in 
10W  input 
10W  UipuL 
1W  ur  3W  in 
3W  Input 


»284.9S 

1254.95 
$£39.95 

$124,9-5 
$114.95 


432  Mlb.: 


100W  output 
50W  output 
30W  outpul 


1444.% 

1239.95 
t  ask 


D8/2M 


MML412-100  10W  input 

MM  1 .432-50  10W  input 

MML43S-30-L        IWwttVin 
12BS-im  MHz:  Comma  soon.  Watch  fur  details. 

ANTENNAS  (incL  50  ohm  balun) 

2  Meter  J-Beams:     12.3  dBd  gain 

8  ow  8  Horizon!  pol  D8-2M  $63.40 

8  by  8  Vertical  pol     D8-2M- vert  76.95 

1250-1300  MHz  Loop-Vagi  1296-LY     $49+75 

Send  36*  stamps  for  full  details  of  all  our  VHF/UHF  items. 

Pre-se lector  filters  Transporters 

Low-pass  filters  Converters  V^*  — - 

Varactor  triplers        ^^  Antennas 

Preamplifier*  Cry&la,  Fl{im 

Spectrum  International,  Inc. 

Post  Office  Box  1084S  ^436 

Concord.  Mass.  01742  USA 

I 
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2  GHz  Microwave  Receiving  Systems 

The  new  Micro-System  features  a  machined  18" 
parabolic  reflector  for  maximum  efficiency,  a  linear 
feed-point  downconverter  with  ceramic  high  perfor- 
mance RF  preamplifier  transistor,  a  variable  12  to  18  volt 
regulated  power  supply  and  50 '  of  7511  coaxial  down* 
lead,  including  a  3"  jumper  and  matching  transformer. 
The  Micro-System  includes  a  full  6  month  warranty. 

Micro-System  (MS-021)    MSS" 

Micro-System  (MS-578)    "169" 

Micro-System  (MS  645)  *179" 

Shipping  &  Handling:     USA  , .  .M"    AK.  HI  &  PR       MO" 


Data  Service  Company 

^346      3110  Evelyn  Street 
Roseville,  MN  •  55113 


612-636-9469 


LIMITED  SPECIAL  S 555.00 


HRM 

20  MHz 
DUAL  TRACE 


Oscilloscopes 


lo  meet  ei^ery  nfiti 


\m  •  t  -  gj  •  1 
l#    •  ■        ft\ 

I  i  ft   *y  \  1 

y**  *  * •  •  -  <t*\ 

MODEL  HM-203 


WITH  PROBES;  xl&xlO 

•  ONE  YEAR  FULL  WARRANTY 

*  SOLID  STATE 

■  ASSEMBLED  fie  CALIBRATED 
NEW  RECTANGULAR  CRT 

(603)434-5371 


DEAJLER  INQUIRIES  INVITED 


Rms 


DERRV.  Pf.H  0303B  WARNER  HILL 
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Alaska 
Microwave  Labs 

4335  L  5TH  STREET  ANCHORAGE.  ALASKA  39504 
[907)  338-0340  DEFT  73 


CHIP  CAPACITORS 


I Z  22  33,  4  7  f  fl  10  18  22.  27  47  IfflJ  120 
m  m  270  33Q  380  CO  560  680  KG  IK  !» 
1»  39K  ft?K  iiX  100H 


GaAs  FETS 


MGF140O  NF  2  0DB  (ft  4GHZ  MAG  1508 
VGF14J2  HF  0  808  #»  4GHZ  MAG  1800 
MCFfZQO  KF i  Q06  #  tBg  NF  r30B  4  MAG  1408  fe 
CHS 


COAX  CONNECTORS 


BNC     CHASSIS    MOUNT     SQUAEf     FLANCif- 

fllC  PLUG  J=Ofl  RG  SB 

SMA    CHASSIS    MDUNT    SOUAfiE    FLAHGE 

SUA.    CHASSIS    UO'UNT    PLUG    SO     fLA\ 

SMA    CHASSIS     MOUNT     STRlP-LlNi     TAB 

SMA  PLUG  FOfl  R&tt 

SMA  PLUG  FDR  RG- 174 

SMA  PLUG  FOfl  141  SEMI  RIGID 

yyp«   n  chassis  mount  square  flange 

TYPI  N  PLUG  FOR  RG-9ri&£ 
TYFf  ft  DOUBLE  MALE 

TYPE  N  FOR  141  S£rVII-RlGlO 

TYPE    N   CHASSIS   MOUNT   PLUG   St)UAH£    FLANGI 


$1  95 

a  so 

S6  75 
S»75 

S3  98 
I    "f 

13  75 


SILVER  PLATING  KIT 


Wtfl  tflSf  Copper   QfJSS    s-  ■ 

Gold  and  mosl  *rnTe  meut 


kdkd  Tn* 


VTO 


V7?M  2  7GH?  TO  32GH2  Mlk  POWEn  OUT  10  MW 
ruWNG  VOLTAGE  0  TO  20V  fee  -t*  VOC  £  SO  MA     S9B00 
WI-1SAMEA5  -BUTFHHI3  6GH2T042GH2    SSfOD 


TEFLON  CIRCUIT  BOARD  DBL  SIDED  1  OZ 


WROX  J  25^ 
-I'PflOK  3  25'* 
APfHOM  3 


50"-  .DID 
SO"-  0312 

5  0~«  flfc»t 


FEED-THRU  CAPACITORS 


CW  MORSE 

for  the 

TRS-80*  COLOR 

COMPUTER 

Our  Plug -in  Morse-PoK® 

interfaces  the  Color 

Computer  to  your 

transceiver  and  allows 

you  to  communicate  in 

CW  Morse  Code 
through  the  computer. 

+ln  stalls  in  minutes* 
if  Simple  to  operate* 

^Handles  code  speeds 

up  to  60  wpm* 

many  more  features 


1H30Pf  SOLDfR  TYPE 
470  PF  SOLDER  TYPF 


l«.||*.4J41M,'.IWrf,lJ!ri»,l:^ 


OPEN  AT  8  PM  EST  CLOSED  oPM  PST 

ORDERS  ARE  POSTAGE  PAID 

COP  -  VISA  -  MASTEflCHAflGE 


We  Stock  a  t  orxpirfe  line  of 
OC CCS SOriCS  ;    mctudf in *J . 

'Ftapps>  tf&k  coti  trotter*  'Serial  tfO 
I'urii    «  Adit  on  tPKQM  kits.   ■  PJtig  ih 
Brvttdbaarils   »  RAV  ExpefffrOxi  kits 

Write  for  brochure  to: 

ATOMTRONICS  "m 
3195  ARIZONA  AVE. 
LOS  ALAMOS,   NM  87544 

Tandy  Corporation 


IRON  POWDER  and  FERRITE  PRODUCTS 

AMID^N, 


^3343 


Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech- Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc, 

12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


ALL  BAND  TRAP  ANTENNAS ! 


— <nrnj»: 


rantp 


FOR  ALL  MAKtS  &  MOWELS  OF  AMATEUR 
TRANSCEIVERS  -  TRANSMITTERS  -GUAR- 
ANTEED FOR  2O0O  WATTS  55 B  lOOO 
WATTS  CW.  INPUT  FOR  NOVICE  AND  ALL 
CLASS  AMATEURS!    IMPROVED  DESIGN  1 


and  PL259  connector,  In  mutators,  30  ft. 
lightning    art  otter  and  static  discharge  - 


PRETUNED-  COMPLETELY  ASSEMBLED- 
ONLY  ONE  NEAT  SMALL  ANTENNA  FOR 
UP  TO  7  BANDS'  EXCELLENT  FOR  CON- 
GESTED HOUSING  AREAS  -  APARTMENTS 
LIGHT  -  STRONG  -  ALMOST    INVISIBLEI 

COMPLETE  AS  SHOWN  with  SO  ft    RGSflU-52  ohm  feedMne, 

300  tor  test  d*cron  end  support!,     center  connector  with    puirt  In 

molded,  scaled,  weatherproof,  resonant  traps  1**XG"-  you  Juit  switch  to  band  desired  for  excellent  worldwide 

operation  -  transmitting  and  retrieving!  LowSWR  over  an  bands   -Ttaiers  uauany  NOT  NEEDED!  Can  be  used  as 

inverted  Vi  -  slopers  .  in  attics,  on  building  tops  Of  narfow  lots.  The  ONLY  ANTENNA  YOU  WILL  EVER  NEED 

FOR  ALL  DESIRED  BANDS  -WITH  ANY    TRANSCEIVER  -  NEW  -  EXCLUSIVE!  NO  BALUNS  NEEDED! 

BO-40-20-15-IO-6  meter-  2  trap  ---  K)4  ft.  with  90 fL  RGS6U  -  connector  -Model  998BUC  ■  $59.95 
40-20-15-10  meter  —  2  trap  —54  ft.  with  90  ft.  RG58U    -  connector  *    Model  1QOIBUC  .  .  .  .  SSB95 

20-15-1O  meter  —  2  trap  —  26ft.  with  90  ft    RG59U    -  connector  -   Model  1007BUC $87.95 

SEND  FULL  PRICE  FOR  POSTPAID  INSURED.  DEL.  IN  USA.  (Canada  is  S5.00  extra  Tor  postage  -  clerical - 
customs  etcjor  order  using  VISA  -  MASTER  CARD  -  AMER.  EXPRESS.  Give  number  and  ex.  dale, 
Ph  1-303^236-5333      9AM  -  6PM      week  days.  We  ship  In  2-3  days.  ALL  PRICES  MAY  INCREASE  .  . 

SAVE  -  ORDER  NOW!  All  antennas  guaranteed  for  1  year.  10  day  money  bach  trial  If  returned  In  new  condition! 
Made  in  USA,  FREE  iNFO.  AVAILABLE  ONLY  FROM 

WESTERN  ELECTRONICS  Dept.   A7-12  Kearney,  Nebraska,  S8B4 7     *^»0 


M.*3&  HF0V  C^ns^Meiv  autorrMMai  tMiidsA'li  ti*\g 
SOthmugn  lOplusJOn^tt'is  Ouip*?rt«ftis Pn 4  and 
.  vfirliCOlSOfOQfT^iarrtWcEsr^o  ThqMj&ands 
in  use  woftdwvide  iSific*-  Ooccrr.r.Mr  81  I  1 QQ  nw» 
OpfiCri  AvmlablO  new*  * etrafil  kiJS  tOI  r&mximing  WARC 
■  t*s  corrwig  *o<x>  HoignT  26  *t  7  Q  maters  ouvuvj 
not  t  im  mted  in  rnost  in«fa4«r ion  & 


Mixiel  2MCV  Trcimtiune ""*      arnn*dtrecttcm;il  coilinear 
gj*i*«  vannrai  ffjr  2  tTMrte*^  tvnvmg  the  iMsme  gatn  m. 
*0ct*J3fe-SA"     types,    but   tfr*    paiont&d     tTtwrtbc 
piia^i. ny  «ectM:vi  attows  the  racaaEor  m  rerrviin  uncircfcer- 
tlY   'tKUliilors  for  m3J«ifr>u*n  wlrefxjih  in  KtQh  winds    No 

:h     plumber  >  de*  t* <r    conalructn>n  unij  adjustal 
gorrwn**    mate**    for    r.ompi«iB   O  C     groundtng    end 
lowest  IX3SS0MQ  SWR   He^ghT   9  8  IV2  99  meTi»rs 


■ : 


"     ■ 


Mi -xJt.il  2MC\/'&    Sut>&r-7roftTboriNe  ™  — Sflf-  - 
rtdvijr-nn^d  tt-rttuTt'S  u$  Thi>  bfi&cl  2MCV  but  a 
.^^M  f ?t("      wavi^ngih      Taltei       with      adaimnal 
."  .^"    Trtsmbeme " "'  ^BUtng  section  fo»  addHkonal 

H"\>^       *•*"   Hwigrrt    16  75  K4  8  meiOf s 


All  BUTTERNUT  ANTENNAS  uau  signless  att?di 
hiirdwaro  and  ore  quaranfe#d  for  a  (uM  yeur  For  turth&t 
mforrruauon  on  mesa  and  oth«r  BUTTERNUT  products 
write  for  our  FREE  CATALOG  1 

UTTERNUT 
ELECTRONICS 

GARY  AiBPOfi  "  RTE  J 


^See  t^sr  a^  Atfv^/r*sefs  on  page  T30 
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Roger  Stigney  AfQP 
8400  tastwood  Rd 
\ttnneapotis  MN  55412 


Maximum  Modulation  for 

CB  Conversions 

Many  CB  rigs  lack  the  gain  for  full  modulation. 

This  preamp  will  help. 


If  you  have  recently  con- 
verted a  CB  for  10-meter 
operation  or  if  your  present 
ham  rig  has  insufficient 
mike  gain,  you  may  be  in- 
terested in  building  this  sim- 
ple microphone  preamplifi- 
er. The  majority  of  CB  rigs 
in  the  lower  to  middle  price 
ranges  do  not  provide  ade- 
quate mike  gain  for  opti- 
mum modulation.  Typical 
modulation  levels  obtained 
are  from  30  to  60  percent 
The  addition  of  a  preampli- 
fied  mike  can  significantly 
increase  the  "talk  power" 
of  these  rigs;  just  ask  any 
CBer. 

There  are  several  com- 
mercially-available pream- 
plified  mikes  on  the  market 
that  will  provide  the  added 
audio  gain  for  a  price  tag  of 
$25.00  to  $50.00  A  much 
cheaper  alternative  is  the 
single  field-effect  transistor 
(FET)  circuit  shown  in  Fig,  1 . 
I  purchased  all  components 
for  under  $5  00  at  a  local 
Radio  Shack  store. 

The  circuit  can  be  con- 
structed in  a  separate  mini- 
cabinet  by  using  mating  mi- 
crophone connectors  to 
match  those  used  by  your 
CB  or  it  can  be  mounted  in- 
side the  CB.  When  mount- 
ing within  the  CB,  the  ad- 
ditional mike  connectors, 
switch,  cabinet  and  9-volt 
battery    are    not    required. 


You   probably  won't  have 

enough  room  to  install  the 
potentiometer  (R4)  inside 
the  CB,  but  it  can  be  re- 
placed with  two  fixed  resis- 
tors once  the  proper  mike 
gain  adjustment  level  is  es- 
tablished. 

To  provide  similar  cir- 
cuit-operating parameters 
when  installing  inside  a  CB, 
substitute  a  33k-Ohm  resis- 
tor for  R3  and  connect  it  to 
a  +12-volt  power  point  in 
the  CB.  Also  connect  the 
common  ground  point  of 
the  preamplifier  circuit  to 
CB  ground.  Unsolder  the  ex- 


isting microphone  lead 
from  the  printed  circuit 
board  and  connect  it  to  the 
input  of  the  FET  circuit-  Use 
a  short  piece  of  shielded 
wire  to  connect  the  output 
of  the  FET  circuit  to  the 
printed  circuit  board  and 
ground  the  shield  to  mini- 
mize hum  pickup 

Adjustment  is  simply  a 
matter  of  setting  the  poten- 
tiometer for  optimum  mod- 
ulation level.  This  can  be 
accomplished  through  the 
use  of  a  modulation  meter 
connected  to  the  antenna 
feed  line  connector  of  the 


TO 
MIC 


B> 


TO  MIC 

JACK   ONftLG 


Fig.  1.  Mike  preamp  circuit. 


Parts  List 

B1—  9-vo!t  transistor  radio  battery 

S1—SPST  switch 

Q1  —FET.  Radio  Shack  276-2028 

C1— 0.01-mF  capacitor 

C2 — 0.1  -jiF  mylar™  capacitor 

C3—  100-^F,  10-V-dc  capacitor 

R1— 2-megohm,  Va-Watt  resistor 

R2— 3300-Ohm,  Va-Watt  resistor 

R3— lOk-Ohm,  Va-Watt  resistor 

R4— 50k-Ohm  (or  100k)  audio-tapef  potentiometer 

J1tJ2— Phone  jacks  to  match  equipment 


CB  or  during  an  actual 
QSO,  Don't  forget  that  the 
FCC  limits  the  maximum 
permissible  modulation  lev* 
el  at  100  percent,  so  make 
sure  that  the  gain  setting 
used  does  not  cause  audio 
distortion  or  splatter 

When  you  have  estab* 
lished  the  optimum  level 
setting,  the  potentiometer 
can  be  replaced  by  two 
fixed  resistors  connected  as 
a  series  voltage  divider  To 
determine  the  proper  resis- 
tor values,  measure  the  re- 
sistance between  the  center 
lug  of  the  potentiometer 
and  each  outside  lug.  Ob- 
tain two  resistors  having  the 
same  approximate  values, 
connect  them  in  series,  and 
substitute  these  in  place  of 
the  potentiometer.  Connect 
the  mike  lead  to  the  junc- 
tion between  the  two  resis- 
tors Check  that  the  resis- 
tors are  installed  in  the  cir- 
cuit so  that  they  have  the 
same  relationship  as  the 
measured  resistance  values 
on  the  potentiometer 

The  circuit  can  be  con- 
structed on  any  suitable 
piece  of  insulating  material. 
I  used  a  piece  of  cardboard 
measuring  about  1-1/2"  by 
3"  and  mounted  the  com- 
ponents on  one  half  of  the 
area.  I  then  folded  and 
taped  the  cardboard  under 
to  protect  against  possible 
shorting  of  the  circuit  con- 
nections I 
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BEEPER  III 


"THE  PROFESSIONAL  TOUCH 
COMES  TO  AMATEUR  RADIO! 

"BP-3  autumutlDally  provides  a  genLlo  high  fre- 
quency beep  at,  the  beginning  of  each  transmit 
Ajpn  and  a  low  t>eep  at  the  end-  Virtually  eluni- 
natcs  ' ■teJk-ovw'"'  Operates  for  up  to  one  yaw 
on  ft  single  9-V  battery  *nat  supplied  i  Can  be 
directly  interfaced  to  any  transceiver  which  is 
Jteyod  by  grounding  the  tTT  Une  (the  FTT  Une 
vult.ige  muel  be  positive,  nat  greater  than  £4 
VDC,  nor  the  Outtbiu  greater  ttmri  100  ma.] 
Works  with  virtually  all  modern  gear  You've 
heard  it;  now  you  can  have  iti" ' 


it 


ADD  THE  BEEF! 


*! 


'BF-3A  Complete  with  caee.  cable. 

Standard  4-pin  connectors 
HP  ^B  As  above  except  without 

cormedcrB.  Add  your  own 
BP-3C  Circuit  board  version  far 

custom  Lnstansdon  itf  flff  pp 

All  unJti  asaembied  Saetod   OH  nesktaftle 

add  3%  aaleetax 


^85 


INC 


>i4A  Oori  Dtive  *  Dayton  Qr«  *541$ 


rcsr 


TTie  Complete  m$ 

RTTY  Communications 
Program  for  the  80s 

ONLY  $5995 

POSTPAID! 

For  your  48K  Apple  II  with  one  disc  drive 

Works  with  all  tuning  units. 

Verified  File  Transfer™  assures  error-free  communication 


JM 


Full  Radio  Bulletin  Board  System' 

"Open"  Program — easy  for  you  to  modify 


UNIVERSAL  SOFTWARE  SYSTEMS,  INC. 

9  SHIELDS  LANE  •  RIDGEFIELD,  CT  06877 

(203)  438-3117 


^189 


ViSA/M  C  OK 


'QUALITY 

♦PRICE 

'PERFORMANCE 


SATELLITE 


Tunable  Audio  Demodulator  —  Tune*  from 
5  4  to  8.2  MH*.  Swtrchable  5  KHi.  LP  filter  tor 
Canadian  birds  Vduiior  inning  diodes 
included.  Uie  two  lor  MTV. 

t«r*    Board    (MS1-Q20G) $24.95 

Two     Board*    (M*l-02HJ    .    .    .    *    *    SJ9.9S 

Canadian  Audio  Det<r*fnbl#r  —  Take^  the 
normal  audio  output  from  your  receiver  and 
decode*  the  thirppng"  sub-carriers  heard  on 
Amk  A/B. 

Kit     (RB1-010K)    .    *    . $59.95 

Astembled    &    Fesled    (R81-010T)   .   .   4W.95 

NEW!  Canadian  Audio  Filler  —  A  very  %harp 
low- pais    lilier    deigned    to    remove    the 
chirping'  from  the  Canadian  audio. 

Kil    (RB2-020K) S1S.95 

Assembled    &    Tested    (R82-020T)    .   .    $29.95 

Developed  for  high  performance 
in  weak  signal  areas: 

Discrete  70  MHj  PLL  —  Replaces  N£  564  video 
demodulator   without    the  need  for  an   ECL 
divider  j?0  MM*  IF  ).  Guaranteed  irarking  to 
85    MHz.     Wide     bdmJwidih,    lower    C/Nh 
reduced  'tearing'.  May  be  remotely  luned. 
Kit    (M82-01QK)    .........    Si 24. 95 

Assembled   &  Tested    iS482-010Ti   .  .  Si 59.95 

All    prices    include    rompilrtr    *od    <ompffhrmi>F 

doctimrntdlioo,      L'-V      posljge     A      handling.      Fof 
ovrtsrii  po^Ugr  &  handling.  *d6  $2.00. 

P.O.  Box  1656 
Kodiakt  Alaska  9%15 

(9071  4fl6-511fi 
1 907 1  4d6~  621 5 


DigiCom  Engineering,  Inc. 


MD*  GfllfJ 


I /2-size  (75M  only  66*) 

Mulli  Band  (5> 4,  3  bands) 
80/75  M  thru  10M 

Broad  banded  *  no  traps  used 

Prices  start  at  $82.50 


(IMDRcfiiNl) 


THE  MOR-GAIN  HD  DIPOLES  are  the 

most  advanced  highest  performance  mulii  band  HF 
diphole  antennas  available  Patented  design  provides 
length  one  half  of  conventional  dipoies  50  ohm 
feed  on  all  bands,  no  tuner  or  balun  required  Can 
be  installed  as  inverted  VEE  Thousands  in  use 
worldwide  2?  models  available  including  two 
models  engineered  for  optimum  performance  for  the 
novice  bands  The  Mor-Gain  HD  di poles  N/T  series 
are  the  only  commercial  antennas  specifically 
designed  to  meet  the  operational  requirements  of 
the  novice  license.  Our  1-year  warranty  is  bached  by 
nearly  20  years  of  HD  dipole  production  experience 

For  detailed  ID-page  brochure,  write  or  phone 
directly  to  MOR-GAIN  P0  Box  329T. 
Leavenworth  Ks  66048.  TeJ  (913)882-3142 


MD*GfliN 


* 


^ 


% 


r 


READZ..VHEN  /0U  ARE 


OVER  150.000  TYPES  OF  MRO  ITEMS 
ON  THE  SHELF  NOW  FOR  IMMEDIATE 

OVER  THE  COUNTER  SALES, 
Besides  the  world's  largest  selection  of 
semiconductors,  we  also  stock  hard-to- 
find  RF  connectors,  caps,  chip  caps, 
trim  caps,  trim  pots,  chokes,  tantalums. 
feed-thru's,  fuses,  precision  caps  & 
resistors,  indicator  lamps,  etc. 
For  the  common  items,  anywhere  will 
do  ■  .  .  for  the  dam  near  impossible, 

CALL  US!! 

SEMICONDUCTOR  SUPERMART 

1042  E,  GARVEY  AVENUE 

WEST  COVINA,  CALIFORNIA  91790 

(213)967-4611    •    (213}  967-3846 


^$ee  L  i&t  at  Advertisers  on  page  130 
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RAC 


TRAC*ONE  +  DELUXE 
CMOS  KEYER 

$119.95 


Features: 


Model  TE-4  64 


*  Tru*  CW  signal  reproduction—  Single  signal  fecep- 

tton 

*  Removes  all  OR M  and  CRN 

"D>gs  out  CW  signal,  decodes  H  with  Phased  Lock 
Loop  Tone  Decoder  then  reproduces  it  with  lull 
operator  control  over  Gain,  Freq.  Tone.  Delay. 

"All  controls  on  front  panel 

"Freq  cottroJ  variable  300  Hz  10  2500  Hi  will  match 
any  rig 

*t_ED  flashes  during  decoder  operation 

*  Operates  In  line  with  rig  audi o—  lea vb  in  line  on 
OF  F  BYPASS 

'  Built  in  speaker 

"  Headphones  jack  rear  panel 

*  Battery  or  AC-adaptur ,  9VDC  operation 

PLUS. 

'Deluxe  CMOS  Keyer— "State-oMhe  art  '  CMOS  cir- 
cuitry 

*  Self  completing  dots  and  dashes 
'Both  dot  and  dash  memory 

*  Iambic  keying  with  any  squeeze  paddJe 
*5-50w,p,m 

'Speed.  Volume,  Tone,  Tune  and  Weight  controls 
'Sidetone  and  speaker 

*  Semi-auto  switch  Tor  bug  or  straight  key 
'Doluxe  quarter-inch  lacks  lor  keying  and  output 
'Keys  grid  block  or  solid  state  rigs 


TRAC*ONE  CW 
PROCESSOR 


$89.95 


Features: 


Model  TE  424 


*TfueCW  signal  reproduction— Single  signal  recep- 
tion 

'Removes  all  QRM  and  QRN 

•Digs  out  CW  signal,  decodes  it  with  Phased  Lock 
Loop  Tone  Decoder  then  reproduces  it  with  full  op- 
erator control  ovef  Gam,  Freq,  Tone,  Delay 

*  All  controls  on  tront  panel 

'Freq  control  variable  309  Hz  to  2500  Hz  will  match 

any  rig, 

*L  ED  flashes  during  decoder  operation 
'Operates  in  Nne  with  rig  audio—  teave  In  line  on 

QFRBYPASS 
# Built-in  speaker 
'Headphones  jack  rear  panel 

*  Battery  or  AC-adaptOr .  9  VDC  operation  *■*  76 

SEND  FOfi  BROCHURE  ON  OUR  FULL  PRODUCT  LIME 

ELECTRONICS,  INC. 
1106  RAND  BLDG. 
BUFFALO,  NY  14203 

(716)852-8188 


RAC 


M2    ENGINEERING'S 

VHF  H.T.  CONVERTERS 


DOUBLE  BAND    HC-V,  HC~U2 


•  SINGLE  BAND  HC-V220 


STANDARD  BNC 
CONNECTORS 


HC-V 

154-158 
159-163 

HC-U2 

460-464 
480-484 


HC-V220 

221^225 


•  Bl- LATERAL  PROTECTION    AGAINST 
ACCIDENTAL   TRANSMISSON 
FOR    UP  TO    5  WATTS 


•  USES  SINGLE 
AAA  CELL 


LOW    LOSS 
COUPLING   TO 
ANTENNA 


OFF    RETURNS 
TO  NORMAL 
TRANSCEIVER 
OPERATION 

SIZE-  approx. 
2x1,5  5t1.5 

WEIGHT: 
3.9    ozs. 


HC-U2 

$59,95 


M -SQUARED 
ENGINEERING,  INC. 

1446  LANSING   AVE. 
SAN  JOSE,CA.  95118 

CALL  SANDY  408-266-9214 


$ 


49  -v 

47:45 


HCV220 

$54.95 


DEALERS 
WELCOME 


Shipping    included 

Calif,  residents  add 
6*5%  sales   tax 


DIRECTION  FINDING? 


it 
• 


floppier  Direction 
Finding 

No  Receiver  Mods 
Mobile  or  Fixed 
Kits  or 

Assembled  Units 
135-165  MHz 
Standard  Range 


*  Circular  LEO 
Display 

*  Optional  Digital 
Display 

*  Optional  Serial 
Interface 

*  12  VDC  Operation 

*  90  Day  Warranty 


New  Technology  (patent  pending)  converts  any  VHF  FM  receiver  into  an  advanced 
Doppler  Direction  Finder.  Simply  Plug  into  receiver's  antenna  and  external  speaker 
jacks.  Use  any  four  omnidirectional  antennas  Low  noise,  high  sensitivity  for  weak 
signal  detection.  Kits  from  $270  Assembled  units  and  antennas  also  available  Call  or 
write  lor  full  details  and  prices 

H  DOPPLER  SYSTEMS,     %Z££5Sz£&  <""> *"■"" 


rPORT APE ATER § 


$179.00  assembled  MIOO  A  S99.00  assembled 

umt  INSTANT  REPEATER  .Work.wltJ^d 

cwi'SUr eI PROM     ANY  BAND  ANY  MODE     ^r«di«h ""' 


•VOX  or  COR 

operation 

*  250  volt 
switching 

capability 

*An  Instant 
Repeater 


■  inn      w*i' 


'mmhtf 


w 

PORTA  PEAT 


m  l       i       * 

Q 


• 


■Complete  Timer 
Functions 

*  Built  In  Test 

Functions 

*  20  Page 
Technical  Manual 


(Fully  tested*  programmed,  assembled)        ^aoz 

W-S  ENGINEERING  P.O.  BOX  58,  PINE  HILL,  N.J.  08021 

|  (201  852  0269}  | 
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NEVER    SAY    DIE  — If    you    want    controversy. 

Wayne  Green  W2NSD/1  will  give  it  to  you.  His 
popular  column  ranges  from  travelogue  to  tirade 
and  is  guaranteed  to  entertain,  inspire  and 
enlighten  you. 

DX  —  This  globe-trotting  column  keeps  you  in- 
formed about  the  news  of  the  DX  world  from  King- 
man Reef  to  Bahrain. 

CONTESTS— You  get  all  the  news  on  the  contest 
world  from  Robert  Baker  WB2CFE  He'll  give  you 
information  on  upcoming  events  and  results  from 
recent  contests, 

FUN  — Just  for  fun,  John  Edwards  KI2U  provides 
you  with  wacky  puzzles,  quizzes,  and  games  that 
test  your  ham  mettle- 
FCC— If  you're  looking  to  the  future,  these  out- 
takes  from  the  Federal  Register  chronicle  changes 
in  policy  and  regulations  that  relate  to  amateur 
radio. 

RTTY  LOOP  — To  keep  you  abreast  of  radiotele- 
type  developments,  Marc  Leavey  WA3AJR  ex- 
plains the  new  RTTY  equipment,  the  increasing 
role  of  computers  in  RTTY,  and  other  matters  of 
interest  to  digital  communications  fans. 

REVIEWS  —  Before  you  buy,  save  yourself  some 
money  check  73's  in-depth  evaluation  of  the 
latest  gear 

HAM  HELP— As  a  service  to  you.  73  prints  your 
questions  in  our  magazine.  This  helps  you  to  ob- 
tain hard-to-get  parts,  schematics,  and  owner's 
manuals 

SATELLITES- From  Phase  III  to  TVRG,  73  Maga- 
zine covers  the  news  of  the  satellite  world  like  no 
other  radio  amateur  magazine. 

NEW  PRODUCTS -This  brief  look  at  the  latest 
ham  equipment  on  the  market  keeps  you  on  top  of 
new  developments  in  amateur  radio, 

AWARDS  —To  find  out  what  certificates  are  avail- 
able where,  read  Bill  Gosney  KE7Cs  coverage  of 
all  the  ham  radio  awards. 


■    Send  me  a  dozen  issues  of 


MAGAZINE 

for  the  dozen  reasons 


D  Check  enclosed  for  1  year  for  only  S19.97 
j       Bill:  U  MC      D  VISA      □  AMEX     D  ME 
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Foreign  <u*idtr  S3997  I  yea*  L  S  lund*  drawn  cm  US  bank  onhr 
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73  Magazine*PO  Box  931*Farmingdale.  NY«11737 
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MAGAZINE 

FOR  RADIO  AMATEURS 


Subscription  Department 
P.O.  Box  931 
Farmingdale,  NY  11737 

1 -800-258-5473 

For  orders  only  please 
Foreign  air  mail,  please  inquire 


CONSTRUCTION  ^The    builder's    magazine 
that's  73.  You  get  the  best  projects  from  the  best 
authors  every  month,  _ _  ^^^^Kfe    ^mjgaxIME 
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AEA  once  a9ain  breaks 
iround  in  the  code  com- 
munications field  with  the 
new  model  MBA-RC  reader/ - 
code  converter.  The  MBA-RC 
decodes  Morse,  Baudot  or 
ASCII  signals  off  the  air  and 
displays  them  on  a  large  32 
character  alphanumeric 
vacuum  fluorscent  display,  In 
addition,  it  will  output  Morse 
code  for  keying  your  transmit- 
ter. It  will  also  generate  RTTY 
(Baudot  or  ASCII  AFSK  two 
tone  output,  (170  or  850  Hz 
shifts,)  Any  of  the  acceptable 
input  codes  can  be  converted 
to  any  of  the  specified  output 
codes  (any  speed  to  any 
speed).  If  you  have  any  of  the 
common  Baudot  RTTY  ter- 
minals as  an  example,  you 
can  now  send  and  receive 
Morse  and  ASCII  with  your 
keyboard  and  printer.  You  can 
even  generate  ASCII  or 
BAUDOT  RTTY  using  your 
Morse  hand  key  or  memory 


Get  the  details.  Write  for  our 
free  product  catalogue  or  bet- 
ter yet,  see  your  favorite 
dealer. 


Prices  and  Specifications  subject  to 

change  without  notice  or  obligation. 

Software  © copyright  by  AEA, 

ADVANCED  ELECTRONIC 
APPLICATIONS,  INC. 

P.O.  Box  C-2160, 
Lynn  wood,  WA  98036 
(206)  775-7373 
Telex:  152571  AEA  INTL 


^2 


Brings  you  the 
Breakthrough! 


(EijriHtttutfii 
Bate 


2300  MHz  MICROWAVE  OOWNCONVERTER 
KIT.  Includes  high  quality  PC  board,  NE02137  & 
NE02136  transistors,  thermal  drift  stabilizer, 
silver  solder,  .141  hardline,  matched  diodes, 
F-ccmnectors,  molded  coils,  instructions- 

EM-4    The  EM-3  with  NE64535  high  performance  RF 
transistor,  Adds  3db  gain  to  EM-3  and  reduces  noise  figure. 
25.95 

DO  IT  RIGHT  THE  FIRST  TIME 

WITH  SUPERIOR  QUALITY  -  WITHOU T  HIDDEN  COSTS 


19.95 


THOSE  OTHER 
DEALS '  DO  NT 
HAVE  IT  ALL  — 


WE  DO! 


* 


&*{ 


•  Detailed  Instructions 

•  Post-Paid  Delivery 

•  Thermal  Drift  Stabilizer 

•  F-Connectors 

•  Hardline  Antenna  Probe 

Send  SASE  tor  Catalogue 


•  High  Gain  RF  Stage 

•  Matched  Diodes 

•  Molded  Coils 

•  Silver  Solder 

•  Toll-Free  Number 


i 
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DA -3     46.95       TU-8  Power 
EM-3  &  RFA  1     Supply     32-95 


ANT-4  Antenna     24.95 
with  Adjustable  Bracket 


RFA-1     29.95 
Preamplifier 


Superior  Microwave  Products,  Inc. 
P.O.  Box  1241 
Vienna,  VA  22180 


Orders  Only:  1-800- 368- 3028 

Info.,  VA  &  DC:  1-703-255-2918 

Discounts 

All  Orders  Postpaid  &  Shipped  in  40  Hours 

We  Don't  Compromise  On  Quality 


CENTRAL  NEW  YORK'S  MOST  COMPLETE  HAM  DEALER 


ICOM  IC  770 


KittWOOh  TS&30S 


soeot  aoo 


DRAKl   tr  j  OR? 


ya£SU  FTJ07 


Featuring  Kenwood,  Yaesu,  Icom,  Drake,  Ten-Tec,  Swan,  Dentrort,  Alpha.  Robot, 
MFJ/Tempo,  Asiron,  KLM,  Hy  Grain,  Mosley,  Lars  en*  Cushcraft.  Hustler,  Mini 
Products,  Bird,  Mirage,  Vibroplex,  Bencher,  Info-Tech,  Universal  Towers, 
Call  book,  ARRL,  Astatic,  Shu  re,  Collins,  AEA.  We  service  everything  we  seit! 

Write  or  call  for  quote.  You  Won't  Be  Disappointed. 
We  are  just  a  few  minutes  off  the  NYS  Thruway  (1-90)  Exit  32 


OUT  OF  STATE 
OROEBTOLL  FREE 

800-448-9338 


ONEIDA  COUNTY  AIRPORT  TERMINAL  BUILDING 
ORISKANY.  NEW  YORK  13424 

N  V    Res    Call  (3151  7360*84  *^W 


W*n*n  -  K3XN 

Bob  -  WA2MSH 

Al  -  WA2MSI 


iW!>ji!>jkiii  uia  isiJiUiia!)  Aiijjj 
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Transmits  perfect  Morse  Code  *  Built-in  16 
character  buffer  *  internal  speaker  and  side- 
tone  *  Reed  relay  output  eliminates  keying 
problems  •  All  solid  state  circuits  and  sockets 
for  reliability  *  Speed  range  5—45  WPM  *  Perfect 
companion  to  our  CGDE^fcSTAR  all-mode  code 
reader, 

MORSE-A-KEYEB  KIT,  model  MAK-K,  Complete  kit  of  parts  &  manual *159,95 

MGRSE-A-KEYER,  model  MAK-F,  Factory  wired  &  tested  ,>..-»*■•..«, $199,95 

MOR5E-A-KEYER  ESSENTIAL  PARTS   KITt  model  EPK-K $    69.95 

(Essential    parts  kit   for   ho  me- brewers   consists  of   Pc  board ,   board  parts  and  manual. 
You     supply     ASCti     keyboard,      cabinet,     power    supply     &    miscellaneous    parts,} 


Send   cneck   or    money   OTder. 
handling    for    Continental    U.S. 

TXtcnocuUt 


Use  your  VISA  or  MasterCard.  Add   $5.00   shipping  and 
Wisconsin    residents   add   4%  Wisconsin  State  Sales  Tax. 

Cor  potation  Telephone:  (414)  24V8144 

Post  Office  Box  513G,  Thiensville,  Wisconsin  53092  *-50 
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FOR  THE  NOVICE 

New,  updated  editions 

of  our  famous  novice 

license  study  guide  and  novice  study  tapes. 
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NOVICE 
LICENSE 

STUDY 

KL7GQD  Q(]lDE 


*- 
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•  NOVICE  LICENSE  STUDY  GUIDE— by  Timothy  M,  Daniel  N8RK.  Here  is  the  most  up  to  date  novice 
guide  available.  It  Is  complete  with  information  about  learning  Morse  Code,  has  the  latest  FCC  amateur 
regulations  and  ihe  current  FCC  application  forms  This  guide  is  not  a  question/answer  memorization 
course  but  rather  II  emphasizes  the  practical  side  of  getting  a  ham  license  and  putting  a  station  on  the 
air.  It  rellects  wftat  Ihe  FCC  expects  a  Novice  to  know  without  paoe  after  page  of  dull  theory  The  most 
current  information  still  available  at  last  year's  price  SG7357  (4.95." 

•  NOVICE  STUDY  TAPES— II  you  are  Just  getting  started  *ri  ham  radio,  you  II  find  (*es*  tapes  indispen 
sable!  This  up-to-the-minute  revision  of  ihe  73  Study  Course  is  the  perfect  way  to  learn  everything  you 
need  to  breeze  through  the  Novice  written  exam  Theory,  FCC  regulations,  and  operating  skills  are  all 
covered,  and  you'll  he  amazed  a!  how  fast  you  learn  using  these  tapes! 

Once  the  lest  is  behind  you,  these  tapes  will  go  right  on  being  useful,  because  they  are  packed  with  ihe 
latest  information  on  setting  up  your  own  ham  station,  and  getting  on  the  ftfr 

Thousands  of  people  have  discovered  how  easy  learning  from  cassette  can  be— order  now  and  enter 
(he  fascinating  world  of  ham  radio'  CT73QQ  Set  of  3— $15.95-* 

Scientists  nave  proven  thai  you  team  faster  by  listening  than  by  reading  because  you  can  pray  a  cas- 
sette tape  over  and  over  m  your  spare  lime—  even  while  you  re  driving'  You  get  more  and  more  info 
each  lime  you  hear  rt  You  can't  progress  without  solid  fundamentals  "Inese  three  hour  long  tapes  give 

you  all  the  basics  you'll  need  to  pass  ihe  Novice  exam  easily  You  1 1  have  an  understanding  of  the  ba- 
sics which  will  be  invaluable  to  you  for  Ihe  rest  of  your  life!  Can  you  afford  lo  take  your  Novice  exam 
withoul  first  listening  to  Ihese  tapes? 

Special  Offer!  Both  Novice  License  Study  Guide 
and  Novice  Study  Tapes  $19.95  Order  NP7300. 


GENERAL  LICENSE  STUDY  GUIDE 

GENERAL  LICENSE  STUDY  GUIDE— By 

Timothy  M.  Daniel  N8RK  This  is  the 
complete  guide  to  the  General  License. 
Learning  rather  than  memorizing  is  the 
secret.  This  is  not  a  question-and- 
answer  guide  that  will  gather  dust  when 
the  FCC  issues  a  new  test.  Instead,  this 
book  will  be  a  helpful  reference,  useful 
long  after  a  ham  upgrades  to  General. 
Includes  up-to-date  FCC  rules  and  an 
application  form.  Order  yours  today  and 
talk  to  the  world.  SG7358  $6,95 


Style  W 


W2NSD/1 


Style  Y 


Style  X 


•  OSL  CARDS—  T3  turns  out  a  fantastic  senes  of  QSL 
cards  at  about  half  the  cost  of  having  i hem  done  else- 
where because  t  hey  are  run  as  a  f  il  I  -in  beiw&en  printing 
boohs  and  other  items  in  the  73  Print  Shop  250  Style 
W— QVV0250— for  SB.95\  500  Style  W— QW050Q—  for 
113  &5*;  250  Style  X-QXQ250-tof  $S.95\  500  Style 
X-QX05Q0.  250  Style  V— QY0250-lor  18.95 V  500 
Style  Y— Qy0500— for  $13.95."  Allow  6-12  wks  lor 
delivery. 


•  LIBRARY  SHELF  BOXES— These  sturdy  white,  cor 
rugated.dirt-resistant  bo*eseach  hold  a  full  year  of  73, 
Kilobaud  Microcomputing  or  80  Microcomputing  Wit  h 
your  order,  request  self-sticking  labels  for  any  of  the 
fat  lowing:  73.  Kilobaud  Microcomputing.  BQMtcrocom* 
ouUng.  CQ,  QST,  Ham  Radio.  Persons!  Computing, 
Rtdto  Electronics.  Interface  Age,  and  Byte  Order  1  — 
BX100O— fW  S2.«Tf  Oftfer  2-7-SX2002— for  $1.50 
eacr\'  order  8  or  mw#- BX1002— tor  f  1.25  each* 


For  Your 
Ham  Shack 

73  Magazine 
Binders 

•  Preserve  and  protect  your  collection  for  a  lifetime' 
Order  these  handsome  red  binders  with  gold  lettering. 
57  50  for  1,  3  for  £21  75.  6  for  $42,00  (Postpaid  within 
USA,  please  add  $2  50  per  order  outside  USA }  Check  or 
money  orders  ortfy,  no  phone  or  COD  orders  73 
Binders,  PC  Box  5120.  Philadelphia.  PA  19141. 
"NOTE— Abort  addxeu   tor  Blnden  ooJy 


73 

Code  Tapes 

any  four  tapes  for 
$15.95!  $4.95  each 


"GENESIS" 

5  WPM  —CT7305— This  is  the  beginning  tape  for  people 
who  do  noi  know  the  code  at  all  It  lakes  them  through 
the  2&  letters,  10  numbers  and  necessary  punctuation, 
complete  with  practice  every  step  of  the  way  using  the 
newest  blitz  teaching  techniques  11  rs  almost  mirac- 
ulous" tn  one  hour  many  people—  including  kids  of  ten- 
are  a  Die  to  master  the  code.  The  ease  of  reaming  gives 
con h dance  to  beginners  who  might  otherwise  drop  out. 

"THE  STICKLER" 

6+  WPM— CT7306— This  is  the  praclice  tape  lor  the 
Novice  and  Technician  licenses,  tt  is  made  up  of  one 
soJtd  hour  of  code,  sent  at  the  othciai  FCC  standard  {no 
other  tape  we've  heard  uses  these  standards,  so  many 
people  nunk  the  code  when  they  are  suddenly — under 
pressure— faced  with  characters  sen  I  at  13  wpm  and 
spaced  for  5  wpm).  This  tape  is  not  memorable,  unlike 
the  zany  5  wpm  tape,  since  the  code  groups  are  entirely 
random  characters  sent  in  groups  of  live 

"BACK  BREAKER" 

13+  WPM— CT7313— Code  groups  again,  at  a  brisk  14 
per  so  you  will  be  at  ease  when  you  $il  down  m  front  of  the 
sleety  eyed  government  inspector  and  he  starts  sending 
you  plain  language  at  only  13  per  You  need  Ihis  extra 
margin  lo  overcome  the  panic  which  is  universal  In  Ihe 
tesl  situations.  When  yogve  spent  your  money  and  time 
to  lake  Ihe  test,  you'll  thank  heaven  you  had  this  back- 
breaking  tape 

"COURAGEOUS" 

20  +  WPM— CT722Q— Code  is  what  gets  you  when  you 
go  for  the  Extra  class  license  II  is  so  embarrassing  to 
panic  out  just  because  you  didn't  prepare  yourself  with 
this  tape,  Though  this  is  only  one  word  taster.  Ihe  code 
groups  are  so  difficult  that  you'll  almost  fall  asleep  copy- 
ing the  FCC  stuff  by  comparison  Users  report  lhai  they 
can  t  believe  how  easy  20  per  really  is  with  Ihis  fantastic 
one  hour  tape 

"OUTRAGEOUS" 

25+  WPM— CT7325—  This  is  Ihe  tape  for  that  small 
group  of  overachievmg  hams  who  wouldn't  be  conient  to 
simply  satisfy  Ihe  code  requirement  of  the  Extra  Class 
license  It's  Ihe  toughest  tape  wave  got  and  we  Keep  a 
permanent  file  of  hams  who  have  mastered  M  Let  us 
know  when  you're  up  lo  speed  and  we'll  inscribe  your 
name  Hi  73  s  CW    Hail  of  Fame 


•  BACK  ISSUES— Complete  your  collection:  many  are 
prime  collectables  now,  classics  in  the  field'  A  full  col- 
lection is  an  invaluable  compendium  of  radio  and  elec- 
tronics knowledge1 

73300         73  BACK  ISSUE-BEFORE  JULY  i960 

„ , 1  3.00 

73350         73  BACK  ISSUE  JULY  1980  THRU  OCT.  1981 

X  3  50 

73350P       73  BACK  ISSUE  NOV.  1981  TO  PRESENT 

$  3.50 
73005         73  BACK  i'S5UE-5  YOURCHoVce"" 

73010         73  BACK  ISSUE—  iQ  YOUR  CHOICE 

, - 116.00 

73025         73  BACK  ISSUE— 25  YOUR  CHOICE 

„.  -S27.00 

73125         73  BACK  ISSUE-25  OUR  CHOICE 

.: ......$14.00 

Shipping;  Please  add  $1.00  per  magazine.  Orders  of 
ten  magazines  or  twenty-live  magazines  add  $7.50 
per  order. 


"  Use  the  order  card  in  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to;  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or 
defatted  credit  card  in  formation.  No  C,0,D.  orders  accepted.  $1 .50  for  the  first  book,  $  1 .00  each  addl  lional  book  lor  U.S.  delivery  and  foreign  surface,  For  foreign  airmail  $10.00 
per  book.  Please  allow  4 -6  weeks  for  del  Ivory,  Questions  regarding  your  order?  Please  write  to  Customer  Service  at  the  above  address,  fPrices  subject  to  change  on  books  nol 

published  by  73  Magazine.)  / 

FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 ' 
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HAND  BOOKS  FOR 
THE  HAMSHACK 


THE  COMPLETE  SHORTWAVE  LISTENER'S  HAND 
BOOK.  2nd  EDmON  by  Hank  Bennett  and  Harry  L 
Helms,  This  comprehensive  volume  contains  toads  of 
new  information  from  all  eve*  the  world  on  the  latest 
developments  In  SWL  technology  dubs,  associations, 
practices  and  stations.  A  thorough  guide  to  stations  of 
the  world  by  general  continental  area  and  frequency  la 
Included.  BKI  241  $4  95 

THE  TEN  METER  FM  HANDBOOK- by  Bob  HeM  K9EJD 
This  handbook  has  been  published  to  help  the  ten  meter 
enthusiast  team  more  about  the  many  methods  of  con 
versions  and  tricks  that  are  used  to  make  existing  units 
work  better  Join  the  great  "tinkerers"  ol  I  he  world  on  ten 
FM  and  enjoy  the  fantastic  amount  of  fun  In  communt 
eating  wilh  amateur  stations  worldwide  on  ten  meter 
FM  BK 1190  $4  95.* 

THE  PRACTICAL  HANDBOOK  OF  AMATEUR  RADIO  FM 
REPEATERS— by  Bill  Pasternak  WA6JTF  {author  of  73 
Magazines  monthly  column  "Looking  West"} This  lathe 
book  for  the  VHFNJHF  FMer,  compiled  from  material 
submitted  by  over  a  hundred  individuals,  clubs, 
organizations  and  equipment  mamulacturers  A  "must 
have"  tor  your  ham  shack  shelf  BKi  135  SI 2  95  * 


THE  73  TEST 
EQUIPMENT  LIBRARY 

VOL.  II  AUDIO  FREQUENCY  TESTERS -Jam-pa  eked 
with  ail  kinds  of  audio  frequency  test  equipment  II 
you're  into  SS8,  HTTY,  SSTV,  etc..  this  book  is  a  must  for 
you  a  good  book  for  hid  addicts  and  experimenters, 
too!  LB7360$195- 


VOL  III  RADIO  FREQUENCY  TESTERS  -Radio  frequen 
cy  waves,  the  common  denominator  ol  amateur  radio 
Such  ileitis  as  SWH,  antenna  lmpedance1  line  imped- 
ance. RF  output,  and  field  strength;  detailed  instructions 
on  testing  these  items  includes  sections  on  signal  gen 
erators,  crystal  calibrators,  grid  dip  oscillators,  noise 
generators,    dummy    loads,    and    much    more 
LB7361S1J6* 


VOL  IV  IC  TEST  EQUIPMENT— Become  a  trouble 
shooting  wizard!  Here  are  42  home  construction  proj 
eels  (or  building  test  equipment  to  work  with  your  ham 
station  and  in  servicing  digital  equipment    Plus  a 
cumulative  index  for  all  lour  volumes  for  the  73  TEST 
EQUIPMENT  LIBRARY   LB7362I1.95* 

ALL    THREE    OF    THE    ABOVE 
ONLY  $4.95  ORDER  LB7365 

RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD  —  BK 1 044 — fit  burst,  function.  Square  wave  gen- 
erators, variable  length  pulse  generators— 100  kHz 
marker,  f-f  and  rf  sweep  generators,  audio  osc,  afirf  slg- 
nal  injector.  146  MHz  synthesizer,  digital  readouts  lor 
counters,  several  counters,  pre  scaler,  microwave 
meter,  etc  252  pages  BKi 044  is  95." 


SHOP 


FOR  THE 
CONTESTER 


THE  CONTEST  COOKBOOK— Tbts  book  reveal*  the 
secrets  of  that  elite  group  of  operators  who  top  Che  list 
when  the  contest  results  are  published  It  contains 
detailed  suggestions  for  ihe  first -time  contested  as  well 
as  tips  for  the  advanced  operator  Domestic,  DX.  and 
specially  contests  are  all  discussed,  complete  with 
photographs  and  diagrams  showing  I  he  equipment  and 
operating  aids  used  by  the  top  scorers.  For  the  serious 
.contester  BK7308  S5.95 


WORLD 
PRESS  SERVICES 
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THE  73  TECHNICAL  LIBRARY 


THE  COMPUTE 

SHORTWAVE 
LISTENER'S 

HANDBOOK- 


TOOLS  h  TECHNIQUES  FOB  ELECTRONICS-by  A  A 
Wicks  is  an  easy  founder stand  book  written  for  the 
beginning  kit-builder  as  well  as  the  experienced  hob 
ovist  ||  has  numerous  pictures  and  descriptions  of  (he 
safe  and  correct  ways  to  use  basic  and  specialized  tools 
lor  electronic  protects,  as  well  as  specialized  metal 
working,  tools  and  Ihe  chemical  aids  which  are  used  in 
repair  shops.  8K734S  S4.95  ' 

BEHIND  THE  DIAL— This  book  explains,  in  detail, 
what's  going  on  on  all  Ihe  frequencies,  from  shortwave 
up  lo  microwave.  It  gives  the  reader  a  good  idea  of  what 
he  can  find  and  where  to  lind  it,  including  some  ot  the 
secret  stations  such  as  the  C  I.  A  and  the  FBI. 
Every  thing  is  covered  shoft  of  microwave  monMoring. 
Anyone  interested  in  purchasing  a  shortwave  receiver 
should  have  a  copy  of  this  book,  surveillance,  stall  on 
layout  consideration,  antenna  systems,  interface,  and 
the  electromagnetic  spectrum,  are  included, 
BK73G7   $4,95 

THE  NEW  WEATHER  SATELLITE  HANDBOOK— by  Dr 
fialph  E  Tag  g  a  Ft  WB6DQT  Here  is  the  completely  up- 
dated: and  revised  edtlion  containing  all  the  informa- 
tion on  Ihe  most  sophisticated  and  effective  space- 
craft now  in  orbit  This  book  serves  both  the  experi- 
enced amateur  satellite  enthusiast  and  the  newcomer. 
H  is  an  introduction  to  satellite  watching,  providing  all 
the  information  required  to  construct  a  compleie  and 
highly  effective  ground  station  Solid  hardware 
designs  and  all  the  instructions  necessary  to  operate 
the  equipment  are  included.  For  experimenters  who 
are  operating  stations,  the  book  details  all  procedures 
necessary  lo  modify  equipment  lor  the  new  series  of 
spacecraft  Amateur  weather  satellite  Activity  repre- 
sents a  unique  blend  ot  interests  encompassing  elec- 
tronics, meteorology  and  astronautics.  Join  the  privi 
leged  few  in  watching  the  spectacle  of  earth  as  seen 
from  space  on  your  own  monitoring  equipment 
BK73B3S8.9S." 
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NEW 


EVERYTHING  YOU  ALWAYS  WANTED  TO  KNOW 
ABOUT  AMATEUR  TELEVISION,  (but  were  afraid  lo  ask) 
—By  Mike  Stone  WBDQCD  This  book  *s  a  complete 
guide  to  selling  up  your  own  amateur  radio  television 
station.  It  contains —A  history,  what  equipment  you 
need,  video  theory,  cameras,  recorders,  lighting,  special 
effects,  sound  ATV  DXincj,  mobile  FSTV,  ATV  repeaters, 
ATV  groups,  building  projects,  test  equipment,  dealer  di 
rectory,  a  cumulative  Index  of  over  1000  articles  on  ama- 
teur TV  and  much  more.  This  is  Ihe  now.  1902  edition 
From  the  publishers  of  Amateur  Television  Magazine. 
59.96  BKI 244 

WORLD  PRESS  SERVICE  FREQUENCIES- by 
Thomas  Harrington  Can'l  wait  to  hear  the  evening 
news,  or  are  you  wondering  about  ihe  news  lhat  you 
aren't  hearing?  Receive  by  Radio  Teletype  (RTTY)  aft 
the  world  news  and  financial  happenings  from  the 
world  capitals  on  a  24  hour  a  day  basis  This  book  gives 
you  Ihe  frequencies  and  times  of  broadcast  of  such 
news  services  as  AP.  UPl,  Reuters,  TASS,  VOA  and 
London  Press  Also  included  is  an  introduction  to 
RTTY  with  information  on  equipment,  antennas,  abbre- 
viations—everything you  need  to  get  started  in  RTTY, 
9K1202S7  95* 

SSB  THE  MISUNDERSTOOD  MODE-by  James  B 
Wilson  Single  Sideband  Transmission,  thousands  of 
us  use  it  every  day,  yet  it  remains  one  of  the  leas! 
understood  facets  of  amateur  radio.  J.  8,  Wilson 
presents  several  methods  ol  sideband  generation,  am- 
ply illustrated  with  charts  and  schematics,  which  wlff 
enable  the  ambitious  reader  lo  construct  his  own  side- 
band generator.  A  musi  for  the  technically  serious  ham 
BK73&1  15.50.  • 

PROPAGATION  WIZARDS  HANDBOOK—  by  J  H. 
Nelson  When  sunspols  riddled  the  worldwide  cpm- 
munications  networks  of  the  1940s  John  Henry  Nelson 
looked  to  the  pfanels  tor  an  answer  The  result  was  a 
theory  of  propagation  forecasting  based  upon  inter 
planetary  alignment  that  made  the  author  the  most  re- 
liable forecaster  in  America  today  The  book  provides  an 
enlightened  look  at  communications  past,  present,  and 
future,  as  well  as  teaching  the  art  of  propagation 
forecasting.  8 K 7302  $6.95  * 

IC  OP-AMP  COOKBOOK— by  Waiter  G  Jung  Cavers 
not  only  ihe  basic  theory  ot  the  IC  op  amp  in  greai 
detail  but  also  includes  over  250  practical  circutl  ap 
plications,  liberally  illusiraied  592  pages,  5'AxB'A. 
SOttbOund  SKT02B  $14,95  " 

'Use  the  order  card  in  this  magazine  or  Itemize  your  order  on  a  separate  piece  of  paper  and  mail  to;  73  Radio  Bookshop  •  Peterborough  NB  03458.  Be  sure  to  include  check  or 
detailed  credit  card  information.  No  C.O.D.  orders  accepted.  $1.50  (or  the  first  book,  $1.00  each  additional  book  for  U.S.  delivery  and  foreign  surface.  For  foreign  airmail  $10  00 
per  book  Please  allow  4-6  weeks  for  delivery  Questions  regarding  your  order1?  Please  write  to  Customer  Service  at  the  above  address.  (Prices  subject  to  change  on  books  not 
published  by  73  Magazine ) 

FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


THE  CHALLENGE  OF  160— The  growth  ol  amateur  radio 
today  is  encouraging  the  used  160  meters  All  i  he  in  for- 
mation  necessary  to  get  started  on  this  unique  bandj  the 
.i  I i -  i mpor t  a  n L  a  n I  en n a  and  ground  systems  are  described 
in  detail.  Also,  how  lo  get  on,  top-band  operating  tips, 
top-ban  &  transmitters,  propagation,  weather  receiving 
equipment,  and  more  are  covered  in  lull.  The  introduc- 
tion contains  interesting  photos  of  Stew  Perry's  (the 
King  of  160}  shack.  This  reference  ts  uselul  to  new  and 
experienced  top-band  operators.  BK7309  $4,95 

INTERFERENCE  HANDBOOK-- by  William  P  Neison. 
WA6EQG  —  This  timeiy  handbook  covers  every  type  of 
HFl  problem  and  gives  you  the  solutions  based  on 
practical  experience.  Covers  interference  to  TV.  radio, 
h*  fi.  telephone,  radio  amateur,  commercial  and  CB 
equipment.  Power  line  interference  is  covered  in  depth 
—how  to  locate  it,  cure  it,  work  with  the  public,  safety 
precautions,  how  to  train  RF/i  investigators.  WHiienby 
an  RFI  expert  with  33  years  of  experience,  this  profuse- 
ly illustrated  book  is  packed  with  practical  easyto- 
unde'sland  information  SKI 230  $8  96  ' 

OWNER  REPAIR  OF  RADIO  EQUfPMENT-by  Frank 
Glass  KGRQ.  Here's  a  hook  that  will  teach  you  an  ap- 
proach to  I  roubles  hoc  ling  without  a  shack  full  of  test 
equipment.  Written  In  a  narrative,  non -mathematical 
style,  it  will  encourage  you  to  successfully  fin  your  own 
rig  problems  80  to  90%  Of  the  time  Even  it  you  don't 
want  to  Itx,  you  can  learn  a  lot  about  how  things  wofk 
and  fad  Add  to  your  library  and  personal  expertise 
BK7310  S7  95* 


ANTENNA  BOOKS 


CUBICAL 

QUAD 


■ 


VHF  ANTENNA  HANDBOOK— The  new  VHF  Antenna 
Handbook  details  the  theory,  design,  sad  construction 
of  hundreds  of  different  VHF  and  UHF  antennas  ,  .a 
practical  book  written  for  the  average  amateur  who 
takes  joy  m  building,  not  full  of  complex  formulas  lor  The 
design  engineer  Packed  with  fabulous  antenna  projects 
you  can  build  BK7368  15  95  " 

BEAM  ANTENNA  HANDBOOK  (New  5th  edition)     r» 

William  I  Orr  &  Stuart  D  Cowan.  Vagi  beam  theory,  con- 
struction and  operalion  information  on  wire  beams, 
SWR  curves  and  matching  systems.  A  must  for 
serious  DXers  BKM97S5.95. 

VHF  HANDBOOK  FOR  RADIO  AMATEURS- BK 1198— 
Contains  information  on  FM  Theory  operation  and 
equipment.  VHF  antenna  design  and  construction,  sat  el- 
hte-EME,  and  the  newest  solid-state  circuisl  S6.95" 

THE    RADIO    AMATEUR    ANTENNA    HANDBOOK- 
BK  1199  — AH   about   wire  antennas,   beams    tuners 
baiuns.  coast,  radiais  SWR  and  towers.  Clear  aj*d  com- 
plete information  $6.96 

SIMPLE,  LOW  COST  WtRE  ANTENNAS  FOR  RADIO 
AMATEURS— Alt  new  data  and  everything  you  want  to 
know  about  low-cos  I ,  mull  I -band  antennas,  Inexpensive 
beams,  "Invisible"  antennas  tor  hams  In  tough"  loca- 
tions. SG  .95 


"     n 


Dipole  anc 

Long-Wire 
Antennas 


73  DIPOLE  AND  LONG  WIRE  ANTENNAS  — by  Edward 
M.  Noll  W3FOJ  This  is  the  first  collection  of  virtually 
every  type  of  wire  anrenna  used  by  amateurs  Includes 

dimensions,  configurations, and  detailed  construction 
data  lor  73  different  antenna  types.  Appendices 
describe  the  construct  ion  of  noise  bridges,  hne  tuners, 
and  data  on  measuring  resonant  frequency,  velocity 
factor,  and  swr   BK  1016  55  50  ' 

ALL  ABOUT  CUBICAL  QUAD  ANTENNAS  (2nd  edi- 
tion)-    The     Classic     on   Quad  design.   II         f.   con 
struction,  and  operation    New  2nd  edition  contains 
new         '  a  nd  m a  t  c  h  i  n  g  sy  sto  in  s  and  he  w  da  I  a  B  K 1 1 96 
S5  9 


HOW  TO  DEFEND  YOURSELF  AGAINST  RADAR-  BK1201  —  by  Bruce  F,  Bofner  and  James  R.  Bodnar.  a  lawyer  and 
radar  expert  This  book  gives  you  the  ammunition  to  Challenge  the  radar  "evidence"  that  usually  leads  to  a  speeding 

conviction.  The  major  part  of  the  book  details  the  inner  workings  of  radar— you'll  become  more  of  an  expert  than 
most  police  officers  and  judges.  The  remainder  ol  the  book  outlines  how  to  defend  yourself  against  a  speeding 
licket— The  observations,  measures  and  testimony  you  must  obtain  to  defend  yoursell  without  the  help  of  a  law\ 
The  P^ce  is  a  lot  Jess  than  a  fine1  $€95." 

MICROCOMPUTER    BOOKS 


ANNOTATED  BASIC— A  NEW  TECHNIQUE  FOR  NEO 
PHYTES.  VOL  1  &  2— Annotated  BASIC  explains  the 
complexities  of  modem  BASIC.  It  includes  complete 
TRS-60"  Level  (I  BASIC  programs  that  you  can  use  Each 
program  is  annotated  to  explain  In  step-by  step  fashion 
the  workings  of  the  program.  Programs  are  fiowcharied 
k>  assisted  you  In  I  ol  lowing  the  operational  sequence 
And — each  chapter  includes  a  description  of  the  new 
concepts  which  have  been  introduced. 
Volume  i  BK73M  510,96  Volume  2  BK73B5  $10,95 

HOBBY  COMPUTERS  ARE  HEREIIf  you  want  to  come 
up  to  speed  on  how  computers  work — hardware  and 
software— this  Is  an  excellent  book,  It  si  arts  with  fun- 
damentals and  explains  the  circuits  and  the  basics  of 
programming,  along  with  a  couple  of  TVT  construction 
projects.  ASCIL  Baudot,  etc.  This  book  has  the  manes* 
recommendations  as  a  teaching  aid.  £2.47.  BK7322 

KILOBAUO  KLASSROOM  — By  Georoe  Young  and  Peter 
Siark.  Learning  electronics  theory  without  practice  isn't 
easy.  And  it's  no  fun  to  bglld  an  electronics  project  that 
you  can't  use.  KHobsud  Kfassroom  the  popular  series 
first  published  in  Ktfab&ud  Microcompuimg,  combines 
theory  with  practice.  This  is  a  practical  course  in  digital 
efecironics,  it  starts  out  with  very  simple  electronics 
projects,  and  by  the  end  of  the  course  you'll  construct 
your  own  working  microcomputer!  BK7386  Si 4.95 

•  40  COM PUTER  GAMES— SK7381  —Forty  games  in  all 
m  nme  different  categories  Games  for  large  and  small 
systems,  and  even  a  section  on  calculator  games  Many 
versions  of  BASIC  used  and  a  wade  variety  of  systems 
presented  A  must  for  the  serious  computer  games- 
man  S795* 

•  UNDERSTANDING  AND  PROGRAMMING  MICRO- 
COMPUTERS— BK73S2— A  valuable  addition  to  your 
computing  library  This  two-part  text  includes  the  best 
articles  that  have  appeared  m  73  and  Kilobaud 
Microcomputing  magazines  on  the  hardware  and  soft- 
ware aspects  of  microcomputing  Well-known  authors 
and  wen  structured  text  helps  the  reader  get  involved 


TEXTEDIT— A  Complete  Word  Processing  System  In 
kit  form— p>  ■  .  -Rappaport  TEXTEDIT'^  an  inexpen- 
sive Aord  processor  that  you  can  adapt  to  suit  your 
needs,  from  writing  form  letters  to  large  texts.  It  is  writ- 
ten in  modu  lea,  so  you  can  load  and  use  only  those  por- 
tions thai  you  need.  Included  are  modules  that  perform 
right  justification.  ASCII  upperilowercase  conversion, 
one-key  phrase  entermg.  complete  editorial  Junctions, 
and  much  mora!  TEXTEDIT  is  written  in  TRS-SQ*  Disk 
BASIC,  and  the  modules  are  documented  in  the 
authors  admirably  clear  tutorial  writing  style  Not  only 
does  irwin  Rappaport  explain  how  to  use  TEXTEDIT;  he 
also  explains  programming  techniques  Implemented 
in  the  system.  TEXTEDIT  is  an  inexpensive  word  pro- 
cessor that  helps  you  learn  about  BASIC  program- 
ming. It  is  written  for  TRS-80  Models  I  and  Mi  with  TR5- 
DOS  2.2/2.3  and  32K  "TRS-80  and  TRSDOS  are  trade- 
marks of  the  Radio  Shack  Division  of  Tandy  Corpora* 
lion.  BK7387  S9.97 


•  SOME  OF  THE  BEST  FROM  KILO  BAUD/MICROCOM- 
PUTING—BK731  1  —A  collection  of  the  best  articles  thai 
UavB  recently  appeared  m  Kilobaud!  MECROCOMPUT 
ING  mcruded  rs  material  on  The  TR5-60  and  PET 
systems.  CP/M  the  808078085-780  chips,  the  ASR-33  let 
minal  Data  base  management  word  processing,  text 
editors  and  file  structures  are  covered  too.  Programming 
techniques  and  hardcore  hardware  construction  proj- 
ects for  modems,  high  speed  cassette  interlaces  and 
TVTs  are  also  included  in  this  large  format.  200  plus 
page  edition  SiO.95  * 


THE  NEW  hobby  CQMPUTEHS—This  boo*  takes  up 
from  where  "HOBBY  COMPUTERS  ARE  HERE!"  leaves 
off.  with  chapters  on  Large-Seal e  Integration,  how 
to  choose  a  microprocessor  chip,  an  introduction 
to  program  mine,  low-cost  I/O  for  a  computer,  com- 
puter   arithmetic,    checking    memory    boards and 

much,  much  more!  Don't  miss  this  tremendous  value1 


SHOP 


COOK  BOOKS 


TTL  COOKBOOK  — by  Don  Lancaster,  Explains  what 
TTL  is,  how  it  works,  and  how  to  use  It  Discusses  prac- 
tical applications,  such  as  a  digital  counter  and  dis- 
play system,  events  counter,  electronic  stopwatch. 
digital  voltmeter  and  a  digital  tachometer. 
BK1063S9  50  * 

CMOS  COOKBOOK— by  Don  Lancaster  Details  the 
application  of  CMOS,  the  low  power  logic  family 
suitable  lor  most  applications  presently  dominated  by 
TTL  Required  reading  tor  every  serious  digital  ex- 
perimenter' BKIQtl  StO 50  * 

TVT  COOKBOOK— by  Don  Lancaster  Describes  the 
use  of  a  standard  televisors  receiver  as  a  micropro- 
cessor CRT  terminal  Explains  and  describes  charac 
ter  generator,  cursor  control  and  interface  informa- 
tion m  typical,  easy  to-understand  Lancaster  style 
BK10E4S9  95  * 
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WORLD  REPEATER  ATLAS— Comptetety  updated,  o*er 
230  pages  ol  repeater  listings  are  indexed  by  location 
and  frequency  More  than  50  maps  pinpoint  2000  repeat 
er  local  tons  throughout  the  USA  Foreign  listings  in- 
clude Europe,  the  Middle  East,  South  America  and 
Africa  S4  95-  BK7315 


THE  MAGIC  OF  HAM  RADIO— by  Jerrofd  Swank 
W8HXR.  Under  various  call  signs,  WSHXR  has  been 
heard  on  the  ham  bands  since  1919.  He  has  watched 
amateur  radio  grow  from  the  days  of  Model  A  spark  coils 
10  an  era  of  microprocessors  and  satellite  communica- 
tions. Jerry  has  responded  to  calls  for  help  from  earth- 
quake-stnekn  Managua  and  tornado-ravaged  Xeni a.  Ant- 
arctica, one  of  man's  loneliest  outposts,  has  been  a  bit 
less  lonely,  thanks  to  Jerry's  tireless  phonepatchlng  ef- 
forts. Drawing  on  his  own  colorful  experiences  and 
those  of  many  ol  her  hams.  Jerry  has  compiled  this  word- 
picture  of  ham  radio  during  the  past  six  decades. 
&K7312S4  95 

A  GUIDE  TO  HAM  RADIO -by  Larry  Kahaner  WB2NEL 
What's  Amateur  Radio  all  about7  You  can  learn  the 
bastes  of  this  fascinating  hobby  with  Ihis  excellent 
beginner's  guide  II  answers  the  most  frequently  asked 
questions  in  an  easy-going  manner,  and  it  shows  the 
best  way  to  go  about  gelling  an  FCC  license  A  Guide  lo 
Nam  Radio  is  an  trjeat  introduction  to  a  hobby  enjoyed 
by  people  around  the  world  S4  95  *  BH7321 

WORLD  RADIO  TV  HANDBOOK  1382,  2STH  EDITION 
—This  book  is  Ihe  bible  of  international  broadcasters, 
providing  the  only  authoritative  source  of  exact  Informa- 
tion about  broadcasting  and  TV  stations  world  wide. 
This  1981  edition  is  completely  revised,  giving  com- 
prehensive coverage  of  short,  medium  and  long  wave, 
560  pages  of  vital  aspects  of  world  listening. 
S  16.50.  BKM84 


Only  $2-47.  BK734Q 

'Use  the  order  card  in  this  magazine  or  Itemize  your  order  on  a  separate  piece  ol  paper  and  mall  to:  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  lo  include  checker 
detailed  credit  card  information  NoC  0,D.  orders  accepted.  $1.50  for  the  first  book.  $1.00  each  additional  book  for  U.S.  delivery  and  foreign  surface.  For  foreign  airmail  $10.00 
per  book.  Pie  :se  allow  4-6  weeks  tor  delivery.  Questions  regarding  your  order?  Please  write  to  Customer  Service  al  the  above  address  |  Prices  subject  to  change  on  books  not 
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Randall  Sherman  .162 
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RF  Electronics  161 

Ridge  Systems  Co,  Inc.  1 19 
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To  order,  complete  the  postage-paid  card,  or  itemize 
your  order  including  detailed  credit  card  irtforma* 
tion  or  check  and  mail  to:  73  Magazine/Mail  Order 
Dept./Peterborough  NH  03458. 
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CUSHCRAFT 

A3  3  Element  T  riband  Beam  St 67,00 

A4  4  Dement  Tnband  Beam  $204  00 

A743  7  £  10  MHz  Add  On  lor  A3  S55.00 

A744  7  &  10  MHz  Add  On  for  A4  ($500 

AV3  3  Band  Vertical  1020m  W1.00 

AV4  4  8and  Vertical   10  40m  SA2.00 

AV5  5  Sand  Vertical   10'BQm.  .  .  SflB.OO 

R3  U21  2B  VH,'  Ringo  $204  00 

32  19  Boomer  19  Element  2m  575,00 

21 4 B  Jr   Boomef  14  Element  2m  S61.00 

A147  11  2m  ft  Element  Antenna  S34.Q0 

A147-4  2M  4  Element  Antenna  S23,00 

AHX  2B  134  164  MHz  Ringo  Ranger  II  $34.00 

A 144  10T  145  MH;  10  E'emenl  Wl  00 

A432  20T  432  MHz  20  Element  141,00 
A14T-MB  Twist  Mounting  8oom  &  Bracket  $21. 00 

fatl  line  Avaiiabl*  on  Site. Call. 

ROHN 

20G  10  U   Slacking  Section        .  $32,00 

25G  10  ft    Slacking  Section      S3U.S0 

45G  10  fi    Stacking  Section  MT.50 

2SAG  2  3  or  4  Top  Section  S52.5G 

HOBX  4*  45  fi    Free  Standing  Tower.  S320.00 

H8X56  56  ft   Free  Standing  To*er  $340.00 

FK2S48  48  ft   2$G  Foidover  Tower $725.00" 

TB3  Thrust  Bearing.  $45  00 

5B25G  Snort  Base  tor  2&G  $16.50 

BPH25G  Hinged  Base  Piafe  $59.75 

AS25G  Accessory  Shelf  $9,50 

HB2SAG  14"  House  Bracket  $14.50 

8PC2SG  Cement  Base  Plate  $32.00 

BAS25G  Snort  top  section  wacc    sheit  $36,00 

M200  16  gauge.  10  ft    2      OP   Mast  $1950 

M200H  VB    wail    10  ft    2    O  D    Mast  $36.00 

Freight  prepaid  on  FoidQver  towers,  Prices 
10° t  higher  *e$t  ot  Rocky  Mts 


The  Antenna  Bank 
703)  569-12001 


HUSTLER 

4BTV  40  10  Mir    Vertical 
5BTV  SO-tO  Mir   Vertical 
M0VM02  hF  MqDite  Mast 
HF  Mobile  Resonators     Sid   400 W 
10  or  iSm  $9  00 

20m  $11.00 

40m  $1300 

75  or  90m  $14.00 

BM  1  Bumper  ml    with  5  S   Strap 
SSM  2  Commercial  SS    Ball 
SF-2  SfiS  Wave.  2  Mete/  Antenna 
HOT  Httstlpfl  Mt   witn  Swivel  bail 
G6  144B  2M  Co  linear,  limed  Station   6do 
G7  144  2M  Colmear.  haed  Station    7db 

Full  Lino  A*artabi&  on  Sate  Call 


$79.00 

$10000 

$1600 

SUPER  2K W 

$13,00 
S1FO0 
$1800 
$29  00 

$1300 
$14.00 
$9.00 
$1400 
$66  00 
$99.00 


r 


MIN.-PRODUCTS 

HQ  1  Mini -Quad  &l0'1&20m  Antenna  $129  95 

B-24  2  Element  HF  Mi ni  Beam  &10-I5>20m  $99-00 
RK  3  3rd  Element  Addon  tor  9  24 

Improves  10  20m  $67.00 

C-4  Mini  Vertical  6i10M5/2Qm  $59.00 


"S^ORDERS  ONLY 

800-336-8473 


*  Shipping  charges  not  included 

*  Pnces  subject  to  change  without  notice 

*  Limited  quanlilres 

*  No  COD "s 


Van  Gordon  and  B&W  in  slock  at  special  prices. 


HY-GAJN 

TH34RS  Jr   Tfiunderoird    750W  PEP  $150  00 

HG  2$  Hy  Quad,  2  Element  S235.00 

TH5DXS  Thunderdird,  5  Element  .  $215.00 

TH3MK3S  Tn under Dird    3  Element  $19500 

TH2MK3S  Tnunderturd.  2  ElemeiT  f  128.00 

TH7DX  Thunderbtrd.  7  Element  $336.00 

392S  TH6DXX  Conversion  Kir  lo  TH7DX  $135,00 

105BAS  5  Element  10m  "Long  John'  $114  00 

155BAS  5  Element  15m     Long  John  $161  00 

205BAS  5  Element  20m     Long  John  $269  00 

14AVO/WBS  KMOm  Vertical  $49.95 

ifiAVTfWBS  ir>80m  Vertical  M7  50 

V2S  Colmear  Gam  Vertical  13&1M  MHz  $33  75 

BN  06  Fernte  Balun    10  60  meters  $13  00 

HDR  300  Deluxe  Roior   Digiial  Readoui  $37^00 

SUPER  HYGAIN  PACKAGE 


f  tee  r 


HG52SS    52    Selt  Sup    Crank  Up 

TH7DX  Th underbid.  7  Element 

HM  tV  Rotor 

COA  (3)  Coa*  Aims 

HG  10  Masi  Mast  10 

$V377  SALE      SAVE  $44990 

HGS0MT2   50  ft    side  sup   Crank  up  tower 
TH3MK35  3  Elemenl  ThunrJerhirrJ  qj     O^ 

CO  45  Hotor  2&      r-*a\Q^ 

COA  3  Coa*  Arms  cce< 

HG  5  Mast  ** 

$1005  00  SALE  SAVE  $303.45 


ff*» 


Phllly  Shan  Guy  Cable  in  slock 
NO  SUBSTiYUTK)NS  PLEASE 

ROTORS  &  CABLES 

CDE  HAM  IV  Rotor  S17S00 

CDE  T2X  Hotor  1244  00 

CDE  45     Roior  $92,00 

Alliance  HO  73  Hotor  $92.00 

Alliance  U100  Holor  $42.00 

RG4/U  Foam  Coax  95%  Shield  24*m. 

RG-213  Coa*.  Mil   Spec  2B*rti. 

MinieCoai  95       Shield  t£*flt 

Roioi  Wire  &  Conductor.  .  16*/M. 

4  Conduclor,  7.S«/lt. 


NEW  EAST  EHAIUiE 

For  Your  Battery  Packs 


RECHARGE  YOUR  HAND  HELD 
RADIO  BATTERY  PACKS  TO 
FULL  CAPACITY  IN  AS  UTTLE  AS 
45  mill.  EXAMPLE  — Fully  Charge 
ICOM  BP3  in  30-45  Minutes, 

M  PER  All  fLSIS  PKOVIDEO  iVTERSALtt  fOR 
AX  4KD  0<  OPIR Alios  -BUILT  IN 
RIVCRSE      PCILARtTV     PROTtCTtON. 


ONE  UNIT  DOES  IT  ALL 

CrwK*\  ICOM,  VAISU. 
KENWOOD,  TEMPO, 
SAN  TEC  and  Others  Auto- 
matically in  Your  Home, 
Car,  Boa],  R.V.  or  Airplane 
with  Built-in  Heavy  Duly 
Pov.iT  Supply  or  12  to  24  V. 
External  D.C.  Supply  Such 
a;  Cigar  Lighter  in  Your  Car . 


AM  vo^i  M  Jtr 

Ptrtruim  tufTHHirwmN  I  %ed  Thi.iughiHjT  In  A  Lifuifur  tjrtu+1 
4lkiw%  Ijvt  C.h,io(nrix  Wilhuul  An>  PrrccpliNle  Hewing  Ql 
Ottl.  t  !ki»iii?r  Mivmti'i  Krfrt.llrnnjj;  f  ll.W|i  l-  I  FI  t  L'lli  CuiHldulK 
And  turn«  Oil  4ulnmjhc  a\\%  When  hjUi't*  h  F  u!Ih  i  kr^cil^, 
Bjlltn  (  Jin  Br  Irlt  CrMmrcIrd  ImfHintlrlv 


■*'* 


Poplar  blutf.  MO 

314-989-3240 


AM. 


LOCAti°l1MI   *"   Qht?H*Y 
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Products 


MANUFACTURERS  I  PISTFtl  B  UTQ  RS 

GRAIN  BINS      INDUSTRIAL  -  ELECTRICAL     IRRIGATION  EQUIP 


Satellite  Television 


*lLZ-,\  .mih 


INCLUDES:  Rern^jhlt-  bll 
Curd  tor  A.C.  Opprjticm  And 
2  Mating  Connect nrs  (ut  O.C. 
Inpul  jnd  BdUerv  Lc«J> 


rt  AILRiS    Hig;h  QujIiIv.  Custom  Eteugned  H<*jv^  Cdwge  Aluminum  Cjtnn«1 
FULL  1  VR.  WARRANTY  ON  PARTS  AND  WORKMANSHIP 


ACCISSOS>    CONNECTOR    TO    FIT     ICOM 
BATT|R\   PACKS,  BP-2,   BP1,   BPJ.  BP5,    %l 

Nfcl-PAID  ORLHRS  ISC  1 1  Ot    SJ  SHIPPING  £  HANDLING 

PHONE  ORDERS -CALL  [209]  5B6-7059 
MAIL  PRE-PAID  ORDERS  TO: 


CAlll     R|ill>tMf5 
INClt'Dt  b       TAX 


rcmz3ai2 


PO.  BOX  4463     SONORA,  CALIF.  95370 

DEALER  INQUIRIES  INVITED 


^149 


Whether  you  need  1  system  or  100  we  have  the 
highest  quality  antenna  to  meet  your  utmost 
expectations  and  quality  standards,  at  easy  to 
live  with  prices. 


Send: 

$7.95  for 
Introduction  to 
Satellite  manual. 

Pictured  is  our  11  ft 
Dish  with  our  easy 
setting  one  man  in- 
stallation trailer 

^  151 


Write  or  call  us  for  more  information. 


**$ee  List  ot  Advertisers  on  page  130 


73  Magazine  •   December,  1982     131 


SB-22Q    ORIGINAL   &LC  C*T 


CIRCUITS 


Do  you  have  a  technique,  modification,  or  easy-to-dupiicate  cir- 
cuit that  your  fellow  readers  might  be  interested  in?  If  so,  send  us  a 
concise  description  of  it  (under  two  pages,  doublespaced}  and  in- 
clude a  cfear  diagram  or  schematic  if  needed. 

In  exchange  for  these  technical  gem$f  73  offers  you  the  choice  of 
a  book  from  the  Radio  Bookshop,  to  be  sent  upon  publication.  Sub- 
mit your  idea  (and  book  choice)  to:  Circuits,  Editorial  Offices,  73 
Magazine,  Peterborough  NH  03458.  Submissions  not  selected  for 
publication  will  be  returned  it  an  SASB  is  enclosed. 
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Fig.  7. 
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■  S4AMP  FUSE 

Fig*  2. 

THE  KEYLESS  KEYER:  This  circuit  can  be  used  to  key  a  transmitter 
with  just  a  touch.  In  Fig.  1,  Q1  and  Q2  are  any  NPN  transistors.  Ct 
can  be  any  disc  capacitor.  Make  sure  the  leads  are  long  enough  so 
that  you  can  touch  them.  When  the  leads  are  shorted  by  your  finger, 
the  small  signal  from  your  body  makes  the  relay  drop  from  5  volts  to 
less  than  one  volt.  The  relay  toggles.  The  SPOT  leads  of  the  relay  can 
be  used  to  key  a  transmitter,  No  dangerous  voltages  pass  through 
the  capacitor.  Diode  Dt  suppresses  any  high  inductive  kickback  and 
thus  protects  the  transistors.  Use  either  two  9-voit  batteries  in  series 
or  build  the  power  supply  shown.  The  LED  and  22-kiiohm  resistor 
serve  to  indicate  when  the  supply  is  on  and  to  bleed  off  any 
dangerous  voltages  from  the  200&uF  capacitor. — Alan  Weinberg 
KR7DT  Tucson  A2. 
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TO  COUNTER 


ti 
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FREQUENCY  ADJUSTMENT  FOR  THE  YAESU  FT-TOT:  You  can  use 
an  ordinary  frequency  counter  to  tell  if  your  FT~t01  is  slightly  off  fre- 
quency. Pin  6  on  the  rig's  accessory  plug  is  connected  to  the  vfo  out- 
put, while  pin  8  is  ground.  Connect  a  frequency  counter  to  these  two 
pins  and  check  to  see  if  the  radio  has  the  same  frequency  on  trans- 
mit  and  receive.  The  counter  wilt  display  the  vfo  frequency  —  be- 
tween 8.7  and  9.2  MHz— not  the  frequency  shown  on  the  main  dial 
You  can  correct  for  any  difference  between  the  transmit  and  receive 
frequency  by  adjusting  the  control  marked  zero,  located  under  the 
top  cover-— Doc  Hail  W8ZJQ.  Elyria  OH, 
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THIS   ALTERNATE  MODIFICATION 
REMOVED   R2l,  R22,  C4^fc   C4fl 
AND  SUBSTITUTES  THE  BpF    AMD 
l4pF    S«OWN     THIS  INVOLVES 

MORE  WORK  removing   COM- 
PONENTS FROM  THE  TIE    STRIP 

AND  MAS  NO   ADVANTAGE   OVER 
THE  MODIFICATION  SHOWN 
ABOVE 


BELATtYE  PQWER  ¥£T£~R  CtRCUtT  MOD 


R24 
6«K 


+, 


ADDED  7  3pF 


TO  MTH  SW  REL   PWR 


^ 


h  2 ', 

IK 


I 


CS4 
02 


!! 

•77 


R26 

iQOK 


V^\R26 

\^/  ON   REAR  APRON 


AtC  MODIFICATION  FOR  THE  HEATH  SB-220:  The  ALC  level  in  the 
Heath  SB-220  is  virtually  unusable  with  the  Collins  32S-S.  This  modi- 
fication will  provide  an  adjustable,  stable  ALC  voltage  for  the 
SB-220,  Install  the  ALC  control  in  the  front-panel  position  normally 
occupied  by  the  Relative  Power  Sensitivity  control.  The  RPS  control 
is  then  installed  on  the  left  rear  chassis  apron  about  4  lh  inches  in- 
board  from  the  left  side.  By  adding  a  small  capacitor  across  the  R25, 
the  response  is  made  more  uniform  with  respect  to  frequency.  After 
modification,  set  the  RPS  to  a  reading  of  270-280  measured  on  the 
grid  mitfiameter—E.  A.  Wingfield  W5FD,  Little  Rock  AR, 
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OPERA  T&STANDBY  SWITCH:  This  circuit  is  ideal  tor  a  linear  ampth 
fiert  such  as  the  SB-220r  which  does  not  have  a  standby  switch.  The 
circuit  requires  only  three  components  and  a  miniature  box  in  which 
to  house  them.  When  SI  is  in  the  OP  modet  the  39-kilohm  resistor 
and  LED  are  shorted^  Thus,  when  K  t  is  energized,  the  linear  is  on  the 
air.  In  the  STBY  mode,  the  LED  cathode  is  grounded  and  energizes. 
Selection  of  the  resistor  is  critical:  If  too  low  a  value,  the  relay  will 
close  in  the  STBY  mode.  The  exciter  can  be  tuned  for  maximum 
power  with  the  antenna  connected  through  the  iinear's  bypass 
relay.  St  is  then  switched  to  OP  and  the  linear  can  be  loaded  into  the 
antenna.— F.  T,  Marcellino  W3BYM.  RoekvHte  MD, 
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MM  HELP 


I  would   like  to  obtain  schematics  or 
manuals  for  the  following 

•  E.  F.  Johnson  "UllraconT  3f>50  MHz  FM 
transceiver 

•  Tempo  One  BO- 1 0-meter  transceiver  (the 
black  ver sionii 

•  Ummetrics  "Dura-Scan"  3G-5f>MHz  scan- 
ner 

•  Lafayetie  'Micro"  P-50  30-50MH2 
tunable  FM  receiver 

•  J.  C,  Penney  model  6237A  citizens  band 
transceiver 

•  Kris  model  XL-70  citizens  band 
transceiver 

•  Interna tiona I  Crystal  "Executive"  model 
1  SOD  citizens  band  transceiver 

•  Heath  HP-20  power  supply 

If  copies  are  sent,  please  specify  if  they 
are  to  be  relumed  or  are  for  me  to  keep. 

Gary  B  Trusfle  WBBSPV 

424  Franklin  Ave. 

Waverty  OH  45690 

I  am  looking  for: 
•Someone  who  has  modified  a  Heath 
HD-1410  keyer  for  use  with  a  Haliicraf rers 
HT*37  transmitter. 

•Firms  who  sell  Motorola  MV14Q4  tuning 
diodes;  MAN-1.  MAN-64,  and  MAN6880 
LEO  displays;  and  .25%  to  1%  precision 
res i st Of s  with  values  of  243k  Q.  %  VY.  tl  2k 


O,  %  W.  2 -43k  Q.  \  W.  and  243  QT  \  W  Since 
the  resistors  are  special  items,  the  firms 
must  be  able  to  conduct  business  with  an 
individual  buying  very  small  quantities. 

Paul  K*mp  WBiCJB 

1025  E.  Louis 

Olathe  KS  6606 1 

I  would  like  to  find  manuals  or 
schematics  for  the  following 

•  AMPEX  model  CG323  TV  camera 

•  AIL  model  RT263/GRC  receiver 

•  AIL  model  IP8Q5JGRC  display 

•  Tektronix    model    1401 A    spectrum 
analyzer 

•  Dumont  model  1062  oscilloscope 

•  model  OM10-12ACH6-A04  video  display 

Fred  WoM  N5ARO 
1920  Ridge  lawn  Dr 
Gautier  MS  39552 

I  am  looking  lor  the  instruction  manual, 
service  manual,  and  any  modifications  for 
the  Tennelec  Memoryscan  MB-2.  I  also 
need  the  service  manual  and  paperwork 
lor  the  Motorola  LQ3GB  transceiver  I  will 
pay  for  postage  and  copying  costs, 

Mark  Kiziuk  N2QMI 

2623  E  11th  SI. 

Brooklyn  NY  11235 


STATEMENT  OF  OWNERSHIP  MANAGEMENT  AND  OR 
CULATlON<fl«|uii&dlJv  WUSC  36B5I  1  T^led pubhCfl- 
lain  7JI  Am&tiwt  fljrjrp)  racrtu/CjJ  Jpdrn*)  f  DatStH  IN- 
«g  Oct  I  T»M  3  FrMfcvnt?  fti  <tuw  Moflih»r  *  No  o* 
4WCS  m<jlHftOl  «nnu«tt|.  12  B  *wiu«>  fedHCivfJon 
gucm  12500  i  LocmHon  of  known  ottic*  o*  puo-caiic*- 
iSlMWt.  Oty  Cwjntj  SWf  ana  UPCoQmi  i**of  prtnltim  eC 
Pin«  5 1  reel  FVrttr&artH>gh  HiiiMWu  GourHr  N  H  GQA3& 
-canon  ul  IIili  rwNklUKlsrf  i.n  OBrmt$t  rXtainwW  r>1 

■  or  ineriiiiii>,TiPf',  iiN^i  primal,  flQPmp  Si  tee i  Pole 

ItrtUiH)Ti.  HiIIMkhq  CiJLinLy  N.H  0345H  h  Hame*  Mid 
zi>np>c^e«dd<e5s«!of  Mibii^>Ber  editor  and  nwugrtg  ma- 
tv  FWfa»¥S*  INVTH  *nd  M^wn  War"**  <Vee*i  P* |«f 
Oar  4n?*  *t  W  03452  &*  to-  iNan-*  *4d  *ddms&  W#|+* 
l>w-  P9lciKM«igri  N  M  03*56  U*n?png  Efrtof  |H«me 
afliJ  J4M*iHM|    j^cfc  Gun»ptr     T?C  Oramli*  Si     PtilvrbcW 

nuuh  N.f*  0J4ftfl  7   Own**  (11  p*n«l  by  ci  earpoffllion.  lis 

•1*m#  ftfHl  aflllrft&S  moil  t.».'  Stated  «inrj  |l|0  rmrnfldialtjly 
inu'nunrJei  It*  njimes  *m]  nddie^aes  ol  s1iH:iihul(k"*>  awi 
■ng^^xjiai™^  1  (rtrcent  «v  ihdfeul  (OUtl  PfllOljnl  0*  ft £> 

not  owrttd  6*  *  corportfjo*  «*  wbsjm  be!i»iiihi  d 
ffi#  fnA**duJi  Min?i  nsiTt  tx  ^r#"  If  OMfMd  by  M  p&ffnf 
lA*owtrtWun<ncor[K**f#<jr*rT>  »l  *  i*nw  «nm4dF«s4  as 

**'il*srh3t<ir*,lithii^iyiUL!aianrtllrjeBwtin  H  the GubUca 

I  r.utihMiPHJ  by  d  rn  inprohl  u+Ui»r«iJlli.iil  i1n  namn  and 

addiHM  muni  bm  slalnd  |  Nam-ii    M   lr>c    PpiRitinr«jn;|ii 

O^Sft    Wave  Gi«*n    PnliHtmrouflf!    N.H    0345a 


H  Rrhj*n  tiondMoUfafs,  mofloaQees  a*io  otrwr  aecuiLiv 
hi  i',i]ers  awnirig  rii  'mi ding  1  percent  Of  mdfn  ■>'  talal 
umpunl  ul  tor>tiK  itumgagnrh  dr  dllVli  !>ettinLmfc  |^l  lheir> 
■re  niu^f.  wt  »ai«  Nam*,  nona  9  Potcomplalioiibynon 
piotU  ampaf*El(l0i»  aMttiarueo  ig  ma-<  «l  special  fain 
FSectior  j**w  qnifi   tr»H  pwpoie   i^iciiwi  and 

nonpraf ■(  fiiaius  Of  fhti  (X^JrtiJaJKjn  and  the  eiampt  itatiA 
Po«  Federal  knconw  Ian  EK*npc««  icftet  n  irnei  Net  apphca 
10  Frlfrnr  aiHl  n.ilure  dl  rjrculaiiun  1X»  AvfiLii^e  Na 
i;opiea  fMtl  issue-  during  pending  12  rttentn*  |Y|  Aclual 
No  Gor>ittmj1  &i(igta  lasufl  publlthecl  n^arost  tg  Fihnu  fsai- 
A  Tcm'sINo -?*CQi>.***prnledJh4"!Pio*>«twi.n^W.flZ9|V» 
<8ftJ7ffj  A  Paid  orcuMiw  i  Satea  ifwcwgft  dttttet  and 
r.arrtt*v  fbacl  Tffndors  »«!  coders  SJle*  i»n  1 1  8"  - 
U.tQB  2  Hsi  sub^crripliaftt^i  47.906  ,t|  *5l**-i  C  Tmai 
pa<d  CltCUlaiKHI  cSfjjm  i>l  10©  i  and  10e3>  i*j  W  ^-«  (Vj 
V9  56?  D  Frfle diRl mChjI rafi  Tj^  mail,  c^rrritr or  o^rHBi  meanfl. 
nartiplaa,  cornp'nri  itary,  and  oltie*  fhs*  copies  ( J<3  *46\Vi 
*&1  E  Tolal  disHibutiQn  iSum  rjl  C  *m1  P'j  |S|-  r*d.21fl  JYr 
60013  F  Copies  ftCA  2«shJ>uLpi1  1  OMi-te  U9*.  Intt  OwBt. 
unacocMmad.  hhmj  stat  pm?tng  in  SJSS  i*»  «J05 
2   Reii*ir*if*omn»a»aiae?miii3Jtui»i0fi  Bum 

Oft  Fl  anU3  — 4hotil4ftJuair^piTMruns?ICNin»ftA 

MU^&  f t  h  66  J 16  1 1    I  Mf lif y  thai  Ira  * lalanvnli  m*da  ay 

ivntvr  mrecorriret  and  complete.  SigfialurF  and  n»e  ot 
!<ilitd(  i.'ijrjiiBher  ti u hi ntrsfi  rnanajrX  Or  owilAr  Debi.* 
VVetriert^n   Eu?.ii>*iti  Wan*rjitt< 


I  need  an  Eioo  or  similar  VFO  lor  a  local 
Novice  study  group. 

G.  Samkolsky  N4ZB 

1420  ML  Veinon  Dr. 

Holiday  FL  33590 

Wanted:  drive  bells  for  an  Aiwa  TP708  4' 
reeJlo-reel  tape  recorder,  as  well  as  sche- 
matics and  mfo  on  ftow  1o  build  a  good 
communications  receiver- 
Derek  H.  Rout 
3-137  Champion  St. 
Cfrristchurch,  New  Zealand 


Wanted:  an  external  vlo  lor  the  Sears 
412  35730600  2-meter  FM  rig  or  a  sche- 
matic c-1  U,  I  will  pay  postage  for  the 
schematic 

SSG  Gary  E.  Kohlala  OA2XF 

USAFSABon  1415 

APO  NY  09458 

I  am  rooking  lor  a  Hunter  Bandit  linear 
amplifier 

Ray  Warner  W7JUiK7JU 

2200  Jamaica  Cove 

Riviera  AZ  S&442 


SOCIAL  EVENTS 


Listings  tn  this  column  are  provided  free  of 
charge  on  a  space-avstiabte  basts  The  tot 
iowtng  mfamtatKm  should  be  included  m 
every  announcement:  sponsor,  event,  date, 
ttme,  place,  city,  state,  admission  charge  {if 
any},  teatums,  talk-In  frequencies,  and  the 
mme  of  whom  to  contact  to?  further  informa 
Hon.  Announcements  must  be  recetyedat  73 
Magazine  by  the  ftrst  of  the  month*  two 
months  prior  to  the  month  in  which  the  event 
tak &$  pfa ce  Mail  to  Editorial  Offices,  73  Mag- 
azifte,  Pine  Street,  Peteitxxough  NH  Q3458 

FARIBAULT  MN 
DEC  4 

The  annual  Handi-Ham  Winter  Hamfest 
will  be  held  on  Saturday;  December  4, 1962. 
at  the  Eagles  Club,  Faribault  MN,  Registra- 
tion will  start  at  9:00  am,  followed  by  a 
Handl-Ham  equipment  auction,  dinner  al 
noon,  and  a  program,  Talk-in  on  19/.79,  For 
more  informal  ion,  contact  Don  Franz 
W0FIT.  1114  Frank  Avenue.  Albert  Lea  MN 
56007 

HAZEL  PARK  Ml 
0EC5 

The  17m  annual  Hazel  Park  Amateur 
Radio  Glub  Swap  and  Shop  will  be  hofd 
Sunday,  Dec.  5,  at  Hazel  Park  H 
School  Hazel  Paik  Ml  Hazel  Park  High 
School  is  located  on  Hughes  Street  at %% 
Mile  ftd  1  mite  east  ol  175  Tickets  are 
ST. 50  m  iidvance  or  $2,00  al  the  door 
Tables  are  $1.00  per  fool   Doors  open  at 


BOOam  Plenty  of  tood  and  parking  win  be 
available  Talk  in  on  14652  For  tickets 
table  reservations,  and  information,  send 
an  SASE  to  Hazel  Park  Amateur  Radio 
Club,  PO  Box  368.  Ka«rJ  Park  Ml  4&G30  or 
k'iephone  <3l3i  39B-3189. 


SOUTH  SEND  IN 
JAN  2 

A  ham  (est  swap  &  shop  will  be  held  on 
Sunday.  January  2. 1983.  at  Century  Cenler , 
downtown  on  US  33  One  Way  North  be- 
tween the  St.  Joseph  Bank  building  and  the 
river,  South  Bend  IN,  Tables  are  $3-00  each 
in  a  carpeted,  half  acre  room.  The  Industrial 
History  Museum  is  in  the  same  building. 
Four-lane  highways  lead  to  the  door  irom 
all  directions.  Talk-in  on  .52**52,  A9'.39< 
.93/ .33.  TBrVtiB,  .89/-09,  145.43,  and  145,29, 
For  mote  information,  contact  Wayne 
Werts  K9IXU.  1889  Riverside  Drive,  South 
Bend  IN  4G616,  or  phone  (219^233^5307 


RICHMOND  VA 
JAN  16 

The  Richmond  Amateur  Telecommuni- 
cations Society  will  hold  Richmond  Frost- 
iest "S3,  the  annual  winter  ham  radio  and 
compuler  show,  on  Sunday,  January  16. 
1933.  at  the  state  fairgrounds.  Richmond 
VA  General  admission  is  $4,00.  All  Ilea 
market  and  commercial  exhibit  spaces 
will  be  indoors  in  a  30.000^ square- toot  &*■ 
hibit  buitding. 


PRESERVE 

BINDERS    & 
FILE   CASES 


Keep  your  issues  of  73  Magazine  together,  handy 
and  protected  in  handsome  and  durable  library  tiles 
or  binders  Both  styles  bound  in  red  leatherette  with 
the  magazine  logo  stamped  in  goto 
Files:   Each   hie  holds   T2   issues,   spines  visible 

tot   easy   relerence.  S5.9&  each,   3  for  $17,00, 

6  tor  S3000 
Binders   Each  binder  ho  ids  12  issues  and  opens 

flat  for  easy  reading   $7  50  ead*f  3  for  $21  75. 

6  (or  $42.00 
(Postage  paid  in  USA.  Foreign  orders  include  $2  50 
per  item j 

Please  state  years:  1977  to  1983 
Send  check  or  money  order  to 
JESSE  JONES  BOX  CORP 
PO  Bo*  5120 
Phrladelphia,  PA  19141 
Allow  4  to  6  weeks  lor  delivery 
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CONTACT-80.  .  . 

An  ultra  sophisticated  yet  simple  to 
operate  RTTY  System  for  the  demanding 
operator  at  an  affordable  price. 

Pestures' 

•Disk  UO;  SAVE,  LOAD.  KILL  &  DIR    .  . 
■TRI-SPLfT  screen,  user  defined 
•  10  CANNED  MESSAGES 
•DYNAMIC  BUFFER  ALLOCATION.  .  . 
•Live  HARDCQPY  for  parallel  printers. . . 
•Keyboard  CONTROL  of  STATION 
•AUTOIO;  RTTY,  CW  (selectable  ON/OFF), . , 
•CLOCKED  OUTPUT  rata    .  . 
•All  BAUDOT  speeds  plus  ASCII  (110}  . . 
•NAME,  DATE,  TIME  from  computer  ,  . 
•On  screen  filT  PATTERN  SCOPE 

Requires  7R&aQ,  MQD-flt  with  your  CALL  SIGN 
prus  TU  with  60m a  loop. 

DiSK  UOr  VERSION. .  .  S279.00 

CASSETTE  I/O;  VERSION $229.00 


CommTek 


Post  Paid 


150 


4493  Orleans  Dr.,  Dunwoody,  GA  30338 
(404)94t>9314 


**See  List  of  Advertisers  on  page  t30 
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RTTY  LOOP 


Marc  i.  Leavey.  M„D,  WA3AJR 
4006  Winlee  Road 
Randattstown  MD  21133 

For  the  past  fe *  days,  I  have  been  lead- 
ing a  nook  that  has  struck  a  responsive 
chor^  within  me.  Detailing  some  ol  the  go- 
ings on  behind  the  scenes  of  my  favorite 
radio  show.  National  Public  Radios  'All 
Things  Considered, M  the  book  describes 
how  the  show  starts  with  the  rudimentary 
outline  first  laid  out  in  a  morning  con- 
ference, goes  I h rough  edits  and  revisions, 
and  then  bursts  upon  the  public  al  5:00  pm 
sounding  fresh  and  spontaneous 

The  reason  tor  the  empaihy  I  feei  is  Ihe 
way  RTTY  Loop  falls  togelher  each  month. 
Far  the  December  issue,  for  example,  I 
usually  try  to  take  a  look  at  items  which 
could  be  given  as  gifts  to  the  nam  involved 
in  RTTY  or  computers,  "'tis  the  season," 
and  all  that  Several  rough  outlines  are  pen- 
ciled in  over  Ihe  months  unlil  now,  when  I 
try  to  assemble  an  inciting  column, 

Well,  yes.  Maryland  (Virginia  is  a  bit  to  my 
south)  there  is  a  Serendipity.  For  just  as  I 
was  casting  around,  rooking  lor  something 
novel  or  unique,  what  comes  in  the  maiF  but 
a  packet  from  Tom  Harrington  of  Universal 
Electronics.  Inc. 

Tom,  you  may  recall,  is  the  gentleman 
who  produced  Ihe  book  Worttf  Press  Ser- 
vice Frequencies  a  tome  reviewed  in  RTTY 
Loop  back  in  August  1981.  For  those  who 
came  In  laier  I  shall  explain.  This  publica- 
tion, now  In  its  third  edition,  covers  the  full 
specs  on  over  65  stations  transmitting 
press  information  worldwide  in  English 
Also  covered  is  information  on  antennas, 
terminal  units,  and  the  like.  Well.  Torn  has  a 
rew  more  goodies  up  his  sleeve  A  giant  List 
at  Wof(dmo~e  Radiate ietypv  Stations  in  fre- 
quency Order  contains  2196  frequencies of 
stations  Jogged  this  year,  The  frequency, 
call  sign,  name  of  station.  ITU  country  sym- 
bol, times  of  reception,  and  details  are  in- 
cluded, Ovet  eighty  press  and  news  agen- 
cies are  listed,  along  with  weather,  military, 
and  olher  services  using  RTTY, 

Not  to  sto  p  t  h  ere ,  To  rn  h  as  an  ot  her  r  at  her 
unusual  offering.  Did  you  know  that  there  is 
a  five-level  code  for  Arabic,  Cyrillic.  He- 
brew, Greek,  and  Korean— not  to  mention  a 
six-level  Japanese  code?  II  we  Ihrow  in  He- 
brew. Arabic,  Cyrillic.  Greek,  and  Japanese 
Morse  codes  and  then  top  it  all  witn  over 
500  identified  Arabic  words  and  station 
names  in  RTTY,  would  you  be  interested? 
Well,  Tom  s  new  work.  U$t  ot  Special 
RTTY  and  CW  A  Ipnabets  art  d  Codes .  h  as  al  I 
this,  plus  quite  a  bit  more  Write  lo  Tom  al 
Universal  Electronics.  Inc..  1280  Aida  Drive. 
Dept  L  Beynoldsburg  OH  43068  Use  order 
code  "IT  for  the  Worldwide  Stations  list, 
$12:  order  J|P"  for  the  Press  Service  list.  $8; 
and  MX"  for  the  RTTY  and  CWCode  booklet. 
S8.  Be  sure  to  mention  RTTY  Loop  in  the 
order,  too.  OK? 

Before  we  leave  Universal  Elect ronics, 
and  while  we  are  on  the  subject  ot  gifts.  I 
think  I  have  something  for  the  hlgfvpow 
ered  RTTY  types  among  you.  Their  Univer 
sal  M-GQG  RTTY  code  receive*  may  be  the  ui- 
timaie  demodulator  on  the  market.  This 
unit  decodes  signals  using  bit  inversion, 
TOR,  SITQR,  and  nonstandard  shifts. 
Weather  as  well  as  standard  format  is  sup- 
ported with  all  speeds  ot  ASCII.  Morse,  and 
Murray  Output  is  both  standard  video  as 
well  as  ASCII  or  Murray  printers,  complete 
with    a   printer    buffer   of   2K.   This  brief 


description  only  summarizes  the  material  I 
have  in  hand.  I  am  sure  that  Universal 
would  love  to  send  you  the  (u  If  del  aits  If  you 
drop  them  a  note  at  the  above  address.  At 
5799  95.  tnis  is  quite  a  package. 

It  that's  too  much  money  for  you,  but  you 
are  looking  for  an  object  in  the  "sizable  but 
not  ridiculous1'  category,  have  you  consid- 
ered one  ot  the  new  small  microcomput- 
ers? For  under  $300,  you  can  buy  an  At  an 
400  \  which  has  some  ot  1  he  finest  graph  ics  I 
have  ever  seen  and  can  be  expanded  to  a 
full  system  including  disk),  the  T 199/4  (sold 
in  many  retail  outlets),  a  Radio  Shack  Color 
Computer,  or  (pushing  under  the  J  TOO 
mark),  the  Sinclair  ZX-8V  now  marketed  by 
Time*  and  widely  discounted.  These  and 
other  small  computers  can  serve  either  as  a 
firsi  system  or.  as  my  Alan  does,  as  an  in- 
triguing second  computer  for  someone 
already  all  tic  led  with  the  computer  bug. 

Computers  aside,  and  I  will  admit  thai  d 
is  becoming  harder  these  days  lo  put  them 
there,  there  are  quite  a  tew  products  around 
that  appeal  to  the  RTTY  buff.  1  don  t  know 
about  your  wife,  but  mine  enjoys  window- 
shopping  during  the  holiday  sale  season 
How  do  you  window  shop  m  a  magazine? 
You  look  at  the  adsi  Lets  see  what  is  avail- 
able, right  here  in  the  pages  ol  73  \  must 
point  out  that  information  I  have  on  some  of 
these  items  is  from  literature  or  the  adver- 
tisements themselves.  II  you  want  more 
details,  write  to  Ihe  company,  not  to  me  By 
the  way.  I  recognize  thai  many  products 
coven ng  a  wide  range  are  of  interest  to  Ihe 
amateur  involved  in  RTTY,  but  lets  look 
onty  at  specific  RTTY  Items,  If  you  will 
follow  me  around  Ihe  nexi  corner 

I  see  that  RCA  is  selling  off  old,  used 
ASfl-33  TeteoTintefS-  This  is  a  usable  le^ 
minal  for  ASCII  circuits  and  would  make  a 
reasonable  lirst  si  ad  for  Ihe  amateur  in- 
terested In  getting  onto  ASCII  RTTY.  We 
have  covered  the  hookup  of  the  ASR-33  In 
past  RTTY  Loops,  and  many  hams  have 
them  on  the  air  Supporting  uppercase 
ASCII  onty,  these  H&oaud  machines  m- 
clude  punched  paper  tape  facilities.  At 
&30Q,  the  price  may  be  above  what  you 
would  pay  at  a  hamtesf.  but  I  presume  the 
units  are  checked  out  and  working.  It  you 
are  interested,  contact  J  H  Bell  at  the  RCA 
Service  Company,  Bldg  204-2,  Route  38, 
Cherry  Hill  NJ  0B358. 

Going  from  the  ear  best  to  one  of  the 
latest.  Kant  ronics  offers  their  The  fnter^ 
face"  For  aboul  1190,  this  box.  plus  soft 
ware  available  separately,  will  put  many 
popular  microcomputers  onto  RTTY,  Soft- 
ware for  the  Apple  II  computer  ts  supplied 
on  a  diskette  for  about  530  Program 
boards,  presumably  containing  ROMs,  are 
available  for  me  Atari  4OQJ8O0  of  VIO20  tor 
$50,  or  for  the  TRS^SOC  Color  Computer  lor 
S60  Drop  a  line  to  Kantronics  al  1202  E. 
23rd Street.  Lawrence  KS 66044,  for  details 

Producing  a  fine  stand-alone  terminal, 
our  old  fnend  Micro  log,  located  at  18713 
Mooney  Drive,  Galthersburg  MD  20879  (Just 
north  of  Washington  DQ.  la  still  turning  out 
their  680a  based  systems  The  ATR-6eOQ 
reviewed  In  this  column  sometime  back,  is 
an  expandable  system  which  can  be  turned 
into  a  genetai  purpose  computer,  Their 
newer  ACT- 1  (not  to  be  confused  with  a  sim- 
ple computer  terminal  ol  the  same  name 
available  a  few  years  ago)  is  a  dedicated 
RTTYCVWSSTV  computer  Both  use  the 
Motorla  68O0  CPu\  of  which  you  all  know  I 
am  quite  fond,  and  appear  lo  be  very  well 


engineered  The  ACT-1  is  a  shade  under 
$1000;  I  don't  have  a  recent  price  on  the 
ATR-6800-  I'm  sure  the  guys  at  Microiog 
would  be  happy  to  fill  you  in 

Another  way  to  get  onto  computerized 
RTTY  is  with  a  package  offered  by  Tufts 
Electron  Ics.  61  Lowell  Road.  Hudson  NH 
03051  The  e  sperts  up  I  here  wi  1 1  sel  I  you  the 
Kantronics  interface  detailed  above,  with  a 
VIC-20  computer  cables,  speaker,  and  in- 
struct ions  for  ihe  package  price  of  5499.  as 
ot  this  writing  Sounds  like  it  mlghl  be 
worth  a  peek. 

Another  advertised  system  is  the  MFJ 
Super  Keyboard,  Thts  box  operates  on  CW. 
Murray,  ASCII,  and  as  a  memory  keycr  and 

Morse  praciice  machine,  Two  versions  are 
available,  The  MFJ-494  features  a  50  char  - 
actef  buffer,  30-character  memory,  and 
automatic  messages,  and  sells  for  about 
S28&  For  another  S6Q.  the  MFJ-496  in 
creases  the  buffer  and  message  memory  to 
266  characters  each  and  adds  serial  num- 
bering and  a  repeat  message  function.  Op- 
tions of  AFSK  keying,  loop  keying,  and 
clock  module  are  also  available  Drop  MFj 
Enterprises,  Inc.,  a  letter  at  Box  494 ;  Missis- 
sippi State  MS  39762  If  you  would  like  fur- 
ther information 

We  cant  forget  our  old  friends  iRL  at  700 
Taylor  Road;  Columbus  OH  43230.  Their 
two  converters,  ihe  FSK-1000  and  FSK-500 
(reviewed  in  this  column  In  the  past),  re- 
main excellent  products.  They  also  tell  me 
that  they  can  interface  their  terminal  units 
to  many  popular  computer  systems  Just 
ask  Ihem  a  question— 1  hey  say  they  have 
Ihe  answer. 

A  common  question  in  the  mail  has 
been  whether  there  ts  an  adapter  made 
just  for  the  TRSeoC  Color  Computer  tor 
RTTY  Well,  Rtdge  Systems  Go.,  tnc,  is  ad^ 
vertising  their  451 1  RTTY  Interface.  Sell- 
ing for  about  Si 70.  this  ROM  board  sup- 
ports Murray  and  ASCII,  a  split  screen, 
and  messages  stored  to  cassette  tape. 
Drop  them  a  note  at  PO  Box  772,  Acton  MA 
01720,  for  more  Information. 

Xiteh,  one  of  the  first  companies  out  with 
&  stngie  board  terminal,  rs  still  featuring 
then  SCT-100  ASCI  MM  ur  ray  terminal  bst- 
ing  at  $229,  il  may  be  of  interest  to  some  of 
you.  Their  mailing  address  Is  PO  Box  2952. 
Garland  TX  750 

Speaking  of  originals,  Macrotronics,  inc., 
1125  N  Golden  State  Brvd..  Turiock  CA 
953B0<  was  one  of  the  first  with  interfacing 
to  microcomputers.  Their  1lTERMlNALL"  Is 
a  hard  ware  soft  ware  system  for  the  Apple  II 
or  TRS©0  (Model  I  or  III)  thai  combines  ter- 
minal unit,  computei  interface,  and  bells 
and  whistles  into  one  neat  package.  For 
about  $500.  this  is  quite  a  system,  support- 
ing ASCII,  Murray,  ot  Morse 

Another  computer  interface,  the 
ROM-it  6.  is  availal>te  from  Crown  M*cfo- 
Products,  606  Slate  Sheet.  PO  Box  892-R, 
Marysvllle  WA  96270.  This  package  re- 
quires an  external  terminal  unit  and  m- 
eludes  lac  Mi  lies  lo  save  text  to  disk  along 
with  other  features  simitar  to  other  sys- 


tems. Write  Crown  tor  a  brochure  and  pric- 
ing details. 

The  TRS"80  remains  the  most  often  sup- 
ported computer  for  the  RTTY  interface, 
with  another  one  offered  by  Commtek. 
Their  Contact-BO  is  available  for  Model  III 
disk  or  tape  systems,  selling  for  $279  or 
$229.  respectively  With  split  screens, 
canned  messages,  date  and  time,  and  iden- 
tifiers from  the  computer,  this  looks  like  a 
versatile  package.  Write  them  at  4493 
Orleans  DrJve.  Dunwoody  GA  3033&.  If  you 
are  interested. 

Another  item  we  writ  look  al  in  the  win- 
dow-shopping tout  is  a  window  in  itself 
AEA's  MQA-RC  reader/code  converter.  This 
decodes  Morse,  Murray,  or  ASCII  and  dis- 
plays the  data  on  a  32-charactef  internal 
display.  Not  only  that,  but  il  can  convert  be- 
tween codes,  so  thai  an  old  Murray  ma 
chine  could  speak  ASCII  or  Morse  on  Ihe 
air,  Looks  quite  interesting,  and  full  details 
are  available  from  Ihe  manufacturer,  Ad 
v  a  need  Electronic  Applications,  lnc_  PO 
Box  O2160.  Lynn  wood  WA  98036. 

Last,  but  not  least— by  any  means— is 
old  standby  Haf  Communications,  whose 
name  is  almost  synonymous  with  RTTY. 
You  nave  a  complete  choice  o!  station  ac- 
cessories and  opt  ions.  .  enough  to  build  a 
complete  RTTY  system  or  any  part  of  it  For 
example,  the  HAL  OS3100ASR  and  ST6000. 
when  combined  with  the  MS031QQ  Mes- 
sage Storage  Option  and  a  hardcopy  print 
Of,  give  you  a  top-notch  station.  If  you  re  not 
prepared  at  I  his  lime  to  spend  all  your  mon- 
ey on  a  complete  layout,  what  about  the 
HTTY  tuning  scope?  RALs  RS2100  gives 
you  an  accurate  display  of  (he  signal  ampJi 
lude  and  phase  ol  the  recerved  signal  and  a 
Hock  of  other  internal  goodies.  If  you're  a 
travel  in'  man.  you'd  i  Ike  the  HAL  CWR'6850 
Telereader  .  .the  smaller  RTTY  and  CW 
terminal  available,  according  to  their 
specs,  and  complete  with  CRT  display 
screen.  Communicate  with  Hal  Communi 
cations  at  PO  Box  363,  Urbana  IL  61801. 

You  know  I  often  say  to  mention  both  73 
and  RTTY  Loop  when  you  write  an  advertis- 
er lor  information  or  to  order  something 
Let  me  tell  you  why  This  is  not  just  to  tool 
our  own  horns.  Advertisers  spend  thou- 
sands of  dollars  putting  their  name  and 
product  before  you  in  various  media.  They 
want  lo  know  which  ones  work,  and  where 
you  hear  of  Ihem.  so  that  they  can  better  di- 
rect future  campaigns,  The  better  directed 
the  ads.  the  less  "wasted11  money,  and  the 
more  that  can  go  tnto  better  products  for 
you  and  me  So.  you  see.  telling  them  that 
you  Msaw  i|  in  7Js  RTTY  Loop  column"  is  a 
wise  move. 

Still  stumped  tor  a  gift?  How  about  the 
one  that  comes  a  dozen  times  a  year?  Less 
than  twenty  bucks  will  get  you  a  one-year 
subscription  to  73.  the  magazine  that 
brings  the  active  ham  so  much  more  of 
what  you  read  magazines  lor  Besides,  you 
wouldn't  want  to  miss  the  next  installment 
of  RTTY  Loop,  would  you? 


MM  HELP 


I  am  a  wheel  chair- bound  amateur  in 
need  pf  equipment  capable  of  working 
the  MARS  two-  and  six-meter  bands. 
Please  telephone  me  at  <4i  7)561-4665  or 
write  me. 

Edward  L  Maranville  KA9COJVAAT7GX 

PO  Bo*  512 
Rpckawfly  Beach  MO  65740 


I  need  a  schematic  and  manual  for  a 
HaWerpfters  CRX  2  (152-174  MHz)  receiver. 
Any  information  will  be  sincerely  appre- 
ciated, t  will  pay  all  costs  involved,  but 
please  advise  me  of  same  first. 

LETayiorKSREB 

Box  420 

Mount  Prospect  IL  60056 
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FUN! 


John  Edwards  Kt2U 
78-5$  86th  Street 
GtendaleNY  11385 

HAM  GEOGRAPHY 

I'm  always  amazed  at  the  average  ham's  flrasp  of  geography,  As  if  It  weren't  enough  that 
most  of  us  are  already  e*  perts  on  electronic  theory,  radio  pro  pa  gal  ion ,  and  telegraphy,  we 
can  also  claim  a  knowledge  of  virtually  every  square  inch  at  in  is  tired  Old  planet's  surface 
Who  else  but  a  ham  is  intimately  acquainted  with  such  places  as  East  and  West  Kiribati,  &a- 
jo  Nuevo,  Bouvet.  and  Chagos?  When  Great  Britain  and  Argentina  began  fighting  over  a  for- 
saken bit  of  territory  known  as  the  Falkland  Islands,  most  of  the  world  ran  for  an  atlas.  For 
hams,  VPS-tand  was  an  Old  friend 

This  month,  Fun  I  tackfes  the  field  of  ham  geography.  Think  you  know  it  all?  Read  on. 

ELEMENT  1  -CROSSWORD  PUZZLE 


(Illustration  1) 


Across 


t|  Gland  (2  words) 
7|  Frtrni 

8)  Eastern  European  land 
11*  Western  state  (abbrj 

12)  New  England  state  Jabbr.) 

13)  Austria  prefix 

14)  African  country 

16)  To  borrow 

17)  Agency  involved  In  extreme  OX  (abhr ) 
16)  Arab  country 

21}  Xmas  in  France 

22}  Type  of  power  measurement  (abbr,) 

24}  China  (abbr.j 

25)  49th  state  (aoof  > 

26)  This  column 

21)  Vermoni  How  product 

20)  &land  stale  fabbr.) 

29)  Green  Mountain  State  (atibrj 

31 1  Soviet  pre- 

33)  Midwest  stale  (2  words) 


Down 

1)  DL  land 

2)  Southern  state  (abbr.) 

3)  African  country  (abbr.j 
4}  Far  Easi  country  (abbr.) 

5)  A  ham  radio  commercial  (abbr.) 

6)  Belonging  to  a  group  ot  northern  stales 
(2  words) 

9}  Face  or  type  ol  cup 
lOt  EP-land 
13}  Peru  prefix 
15)  6  down  district  number 
19)  El-land 
20}  US  York  and  Orleans 

23) „_New  Guinea 

26)    _Lauderdaie 

29)  India  prefix 

30)  Cnad  prefix 
32)  Australia  prefm 


illustration  T 


ELEMENT  2— MATCHING 

Sure,  you  know  all  sorts  ol  rare  countries  by  prefix.  Suidoyouknow  their  capital  cities? 
wtaster  this  subject .  and  surprise  ypur  friend  in  Paraguay  by  asking  him  how  thirtgs  are  do- 
ing m  downtown  Asuncion. 

Column  A  Column  B 


1)  Malta 

2}  Bulgaria 

3)  Romania 

4)  Nepal 

5)  Maldives 

6)  Bhutan 
T)  Burma 

B)  Philippines 


A)  Bogota 

B)  Reykjavik 

C)  Manila 
01  Tripoli 
El  Nicosia 
F>  Rangoon 
G)  Caracas 
H)  Katmandu 


llfuslrattafl  2. 


■—■ 


LBVHFUHF  REPEATERS 
SOON  TO  BE  FCC  TYPE  ACCEPTED 


Hi  Pro 


RECEIVER  AND  TRANSMITTER 


NOW  USED  IN  ALL  HI  PRO  REPEATERS 


ASSEMBLED 
SMALL  SIZE 
3  7®  <  G  1/B" 


fafea£ 


Hi  PflO  TRANSMUTE P 

DESCNED  FOR  REPEATER 

SERVICE  WITH  EXCELLENT 

AUDJO.  STABILITY 

HARMONIC  REJECTION 

AND  LOW 

SfiEBAHO  HO*SE 


ASK  ABOUT  OUR  NEW  COMPUTER 
CONTROL  SYSTEM  AND  MiCROCONTROL 
AUTO  PATCH 


ADJUSTABLE 

POWER 

OUTPUT 

UP  TO  S  WATTS 
*  ROM  THE 

exciter  board 
cool  operatjqn 


HI  PRO  RECEIVER 
THIS  RECE3VEA  IS  THE 
HEART  QF  THE  REPEATER 
AND  ROASTS  SUPERIOR 
SQUELCH  ACTION  NEEDED 
FOR  THIS  TYPE  OF 
SERVICE  EXCELLENT 
SEHSfmrfTY  STABM-ITY 
AND  SEXECTTVTTY 

USE  IHS  REcervER 

TO  REPLACE  THAT 
TROUBLESOME  RECEIVER 
IN  YOUR  PRESENT 
REPEATER 


ASSEMBLED 
SMALL  SEE 
3  7(8  x  6  tfflT 


Maggiore  Electronic  Laboratory 


^46 


590  SNYDER  AVE, 

WEST  CHESTER,  PA.  19380 


TELEX:  49&0741-MELCO 
PHONE  21543&6051 


.-See  LtSl  Qt  AOvertistts  an  page  130 
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9)  Indonesia 

10)  Australia 

111  Algeria 

12}  Senegal 

13}  Nigeria 

14)  Libya 

15)  Sudan 

16)  Angola 

I7j  Venezuela 

IB)  Colombia 

19)  Cyprus 

20)  Turkey 

21)  Iceland 

22)  Iraq 

25)  Pakistan 

24)  Fiji 

25)  Surinam 

1}  Baghdad 
J)  Lagos 
Ki  Luanda 
L}  Islamabad 
Mi  Sofia 
N)  Suva 
O)  Paramaribo 
P)  Diakarta 
Q)  Khartoum 
R)  Valletta 
S)  Dakar 
T"j  Algiers 
U]  Bucharest 
V)  Thimphu 
W)  Ankara 
X)  Canberra 
Y)  Male 


ELEMENT  3-TRUE  FALSE 

1)  In  1977,  the  president  of  the  Comoros  {06}  had 
every  dog  in  his  capital  city  of  Moroni  killed. 

2)  North  Yemen  (4W)  used  to  be  known  as  Aden. 
3}  The  movie  The  Hmg  and  I  is  banned  in 

Thafland  (HS> 

4)  In  Tanzania  (5H),  wearing  a  wig  is  punishable 
by  flogging, 

5)  When  visiting  Nepat  (9N).  one  can  stop  In 
government -approved  nasmsh  stores. 

6)  Timbuktu  is  locaied  in  Mali  (TZ) 

7)  Half  of  the  population  of  Kenya  (5Z),  Is  less 
than  13  years  old. 

Si  Paraguay  uTR  is  the  only  country  with  two  faces  to 

its  flag. 
9)  In  South  Africa  |ZS),  only  whites  may  hold  ham 

tickets. 
10)  Dueling  is  legal  m  Uruguay  (CX). 


Tnie 


False 


ELEMENT  4— MAZE 
(lilu&irsiion  2) 

You  know,  ham  radio  is  a  lot  like  a  maze.  Thousands  of  frequencies,  dozens  of  modes, 
hundreds  of  antenna  types— it  can  all  get  very  confusing.  Here'e  a  much  simpler  maze.  All  It 
requires  Is  a  pencil  and  some  time,  No  money  or  physical  effort  J s  needed.  Thanks  go  to  my 
Radio  Shack  TRS-80  Model  II  for  creating  it. 

THE  ANSWERS 

Element  1:  See  Illustration  i  a 

Element  2:  IB,  2-M,  3-Ut  4-H.  5-Y.  6-V,  7-F,  frC,  9-P,  UHC,  1LT,  12-S,  13-J\  14-0.  1M,  16-K, 

17-G,  1&A  19-E,  2Q-W.  2 1-B.  22-1,  23-L  24*N,  2MX 

Element  3:      1  — False    At  his  witch  doctor's  request. 

2— False    No,  that  was  South  Yemen. 

3— True      They  believe  the  film  presents  a  false  view  of  their  history. 
No  Yul 

4-True      Yul, 

5— True      Mount  Everesi  aint  the  only  thing  high  In  Nepal. 

6— True      Once  a  great  city,  ifs  now  a  town  of  about  6,000. 

7— True      Thanks  to  a  very  high  mortality  rate. 

fl— True      Boon  to  flag  manufacturers. 

9— False    Not  of  finally,  but  what's  the  difference? 
10— True       Great  way  to  settle  frequency  disputes 
Element  4:  See  II lustration  2A. 


5C0HING 

Element  1:  Twenty- five  points  for  the  completed  puzzle  or  one-half  point  for  each  question 

correctly  answered 

Element  2i  One  point  for  each  correct  answer 

Element  3:  Two  and  one4ia1f  poinis  for  each  correct  answer. 

Element  4:  Twenty-live  points  for  the  completed  puzzle. 

How  worldly  are  you? 

1*20  points— Hermit 

2140  points— Recluse 

4 1  60  po  I  n  t  s — K  n  o  w  w  h  ere  yo  u r  area  repeat  er  i  s  lo  cated 

81*80  points— Armchair  traveler 

81  100  +  points— Man  of  the  World 


HBBHDiDHnnanca 

EH 


EM 

HEElHEinH 

□ 

lul     151 

HIT 

HEHHIJH         II 


Sill 


HBH 


BfDQ 
[Dffl 


man 


HUJG3 
S3 


Must  rat  ion  M. 


ftfustravon  2A 


LETTERS 


TALK  FAST 


While  reading  your  response  to  WBEOTs 
letter  In  the  September  issue  it  dawned  on 


me  |ust  why  the  "already* known  tech- 
niques" for  high-speed  communication  are 
not  used  in  ihe  ham  bands 

You  say  we  can  communicate  at  6,500 
words  per  minute  using  these  techniques. 
Thai  would  be  great  for  traffic  handlers  (of 


which  W6EOT  is  one)  and  maybe  con- 
testers  If  one  could  figure  out  how  to  pro- 
gram the  system  to  be  fast  enough,  One 
coufd  conceivably  wofk  two  or  three  thou- 
sand stations  per  minute* 

Howeve*.  you  often  expand  on  how  nice 
good  old  rag  chewing  is.  1  can  t  understand 
how  you  propose  to  rag  chew  at  6500  wpm! 

Some  simple  testing  of  my  talking  speed 
netted  only  235  wpm  I  sure  can"!  talk  co- 
herently or  even  think  at  TOGO  wpm.  much 
less  8500  wpm! 

Therefore,  to  communicale  at  B500  wpm, 
I  would  have  to  preprogram  some  device  at 


my  own  speed  (say  20CMOO  wpm),  contact 
another  station,  and  punch  the  proper  but- 
ton io  transmit  my  message  at  6500  wpm  I 
could  no  doubt  say  everything  on  my  mind 
at  the  time  in  less  than  thirty  seconds,  if  I 
had  4000  words  to  say. 

The  other  station's  reply  would  Then  be 
transmitted  to  me  at  8500  wpm.  bui  I  would 
have  several  minutes  to  wait  while  he  pro- 
grammed reply  comments  tnto  his  "super 
QRQ  box  And,  of  course,  he  would  have 
several  minutes  to  wait  lor  my  next  round  of 
comments 

The  tact  that  actual  Usnsmtsston  time  is 
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very  small  and  more  stations  can  use  the 
available  spectrum  is  a  nice  idea  but  needs 
some  human  engineering,  namely,  a  ORG 
10  QRS  receive  converter  thai  would  con- 
vert the  high-speed  transmission  to  normal 
talking  speed  with  a  voice  synthesizer, 
either  synced  to  the  other  stations  voice 
tones  or  lo  a  pleasing  blonde  (lor  OMs)  01 
tan.  dark,  and  handsome  buck  (for  YLst 

The  transmit  converter  would  take  a  few 
dozen  words  spoken  into  the  microphone 
and  blip-lransmit  them  at  8500  wpm,  take  a 
few  dozen  more  and  blip,  and  so  on. 

The  receive  converter  lakes  (he 
&50Q-wpm  transmission  and  begins  "talk- 
ing" to  the  receive  operaior  at  200  of  so 
wpm  (adjustable  of  course}. 

And  there  you  have  a  high-spaed  system 
compatible  with  ue  relatively  stow  humans. 

Dennis  Yoonker  NE6I 
Lancaster  CA 

So  what's  the  difference  if  your  transmitter 
is  on  the  air.  keeping  anyone  else  trom 
using  a  channel  white  you  mumble  inconse- 
guentmls  at  200  words  per m m ute  '  Why  not 
nave  your  processor  save  ail  Thar  garbage 
up.  put  it  into  a  compactor,  and  dump  it  at 
8500  worn?  Then  a  bunch  of  other  people 
coutd  use  the  same  channel  Dunno  why 
we're  tatktng  about  voice  anyway  ,  unless 
ail  of  the  code  lovers  have  suddenly  died. 
There  are  stiit  a  tew  old  hme  nams  around, 
graduates  of  early  American  schoots  where 
reading  and  writing  were  taught.  We  could 
consider  opening  up  classes  in  our  nam 
clubs  on  the  first  iwo  Rs  so  newcomers 
coutd  cope  with  code  and  printed  types  of 
communications,  —  Wayne 


LETTER  ACCELERATION 


for  some  time  I  have  been  praciicrog  CW 
Just  for  the  tun  o)  It,  as  In  the  HK  zone,  code 
ts  required  only  for  the  hrst-class  license. 

When  getting  on  ffse  air  I  find  many  Nov- 
ices eager  to  make  the  HK  contact.  They  go 
at  my  speed  when  they  are  call  mo  CQ,  but 
surprise,  surprise,  once  they  get  to  their 
own  callsign,  their  speed  increases  by 
several  words  per  minute,  so  even  it  I  know 
lhat  they  would  immediately  answer  when 
they  hear  the  HK  coming  back  to  their  CO 
call,  l  am  not  able  to  call  them  Maybe  you 

could  write  something  about  this  in  your 
magazine. 

1  usually  try  io  answer  CQ  call 5  because 
When  I  caH  CO  with  my  HK  there  are  just  loo 
many  stations  who  come  bach  on  my  cai|k 
even  if  I  sign  the  HK  only  once. 

1  intend  to  keep  you  posted  on  my  adven- 
tures in  CW  land 

Rudolf  Aumann  HK1ESU 
Cartagena,  Colombia 


TOPFSH  LITTLER? 

My  grandmother  would  say  you  are  a 
Topfshultler— a  pot  stirrer.  Isn't  that  just 
what  an  editor  is  supposed  io  do?  Make 
people  think?  You  do  that  well  Obviously, 
you  allow  your  writers  the  same  freedom. 

77s  view  from  Olympus  must  be  a  heady 
one.  However,  the  view  is  occasionally 
obscured.  Could  i I  be  from  too  much  look* 
ing  down  the  nose  at  mortal  hams? 

A  case  m  point  is  John  Edwards'  com- 
ment in  his  column  in  the  Jury  issue,  page 
123.  Commenting  on  his  question.  "Do  you 
own  a  microcomputer?"  he  stated,  'I  can't 
see  how  a  technically-Inclined  person  can 
be  without  one."  That  is  editorial  nailbulf- 
ing  from  a  have  to  the  have-nots  and  is 
anything  but  const ructrve 

Wayne,  please  tell  tne  lesser  gods  at  73 


that  it  ain't  'xactly  necessary  to  have  a 
microcomputer  or  the  laiesi  flamethrower 
from  Japan  In  order  to  have  fun  (and  fulfill 
our  responsibilities  under  Part  97)  Yes,  73 
should  telt  us  what  is  new  and  keep  us  up  to 
date.  But  too  often,  you  promote  the  idea 
that  the  ham  should  be  measured  by  his 
equipmeni  when  she  equipment  should  be 
measured  by  the  ham- 
Robert  F.  Solon  WDSLK I 
Toledo  OH 

Never  let  it  be  said  that  t  interfered  with 
your  inalienable  right  to  be  totally, 
thoroughly,  ndicufovsly  wrong- — Wayne. 


WHArS  THE  FUSS? 


You  all  wanted  more  teenagers  in  ham 
radio?  Here  I  am*  Tm  15  years  old  and  jusl 
received  my  Tech  iicket.  I  skipped  the  Nov- 
ice test  and  was  really  surprised  at  how 
simple  the  FCC  exam  was.  I  finished  my 
first  year  of  electronics  m  high  school, 
which  provided  all  the  theory  i  needed  to 
know,  but  I  had  to  team  Morse  code  on  my 
own,  I  don't  know  what  The  big  fuss  is  over 
Learning  Morse  code  Anyone  can  do  it. 
Even  with  the  end  of  the  school  year  ap- 
proaching and  final  exams  just  around  the 
comer.  I  was  able  to  find  time  to  study 
code.  Everywhere  I  went  I  carried  a  set  of 
phonetic  flash  cards  with  me.  When  I  would 
finish  an  assignment  in  class.  I  would  pull 
out  my  cards  and  study  a  group  of  letters  J 
even  found  time  to  study  during  my  Span- 
ish tmai  exam!  Nobody  can  use  the  excuse 
*M  just  don't  have  the  time  to  study  code 

It  took  me  two  months  before  I  was  ready 
(or  the  FCC  code  test.  Alter  I  took  the  code 
test  I  continued  to  study  Morse  code,  Wttn 
in  two  days  I  was  up  To  131  wpm  It  kind  of 
made  me  wish  f  had  held  out  one  more 
week  to  take  the  General  code  test.  I  do 
plan  to  update  to  General  or  Advanced 
sometime  m  the  near  future. 

(  remember  reading  a  letter  in  which 
someone  said  that  the  high  price  of  ham 
gear  was  keeping  kids  out  of  the  hobby.  I 
say  that  ha  100%  untrue.  I  agree  that  prices 
these  days  area  litiie  steep,  but  you  do  not 
have  to  own  gear  to  be  a  ham  My  ham 
shack  consists  of  a  OX-302  receiver  and 
several  dipole  antennas.  My  school  has  a 
transmitter:  receiver  combination  but  we  do 
not  have  a  ham  radio  club,  so  1  cannot  use 
Ihe  equipment  1  do  plan  on  starting  a  club 
at  school  but  that  will  take  some  time.  In 
the  meantime.  I  am  asking  any  ham  in  the 
Springfield.  Va..  area  to  get  m  touch  with 
me  at  455-1490;  I'm  dying  to  gel  on  the  air. 

I  would  like  to  lhank  Ihe  hams  who  work 
3999  kHz  at  night.  I  nevef  miss  a  night  lis 
tening  to  this  frequency.  The  more  I  lis- 
tened to  these  fellows,  the  more  I  wanted  to 
get  my  license.  Unfortunately,  I  can't  tell 
them  this  because  I  cannot  work  75- meter 
phone.  Oh  well,  this  just  gives  me  more  in- 
centive io  updale  to  Advanced. 

Jim  Jones  N4HQC 
Burke  VA 


STILL  BUILDING 


] 


Having  been  Involved  in  ham  radio  for 
half  a  century.  \  look  back  at  what  ham 
radio  was  and  what  ii  is  today 

In  the  Good  Old  Days,"  the  talk  dunno.  a 
OSO  was  largely  technical,  deating  with 
homemade  projects.  Traffic  was  handled 
in  an  era  when  telephones  were  considered 
a  luxury.  Parts  for  your  favorite  projects 
were  always  available  at  downtown"  dis- 
tributors A  less  affluent  society  mad© 
hams  more  ingenious  in  their  needs 


Today's  GSQs  are  far  different!  Each 
new  contact  allows  Ihe  ham  to  list  his  Jap- 
anese-made appliances  as  if  owning  a 
S3  000  layout  reflected  on  his  technical 
ability  But  lei  a  transistor  or  IG  go  bad,  and 
the  appliance  is  quickly  returned  to  a  "re- 
pair depot." 

The  irony  is  also  that,  even  for  those  few 
hams  who  can  handle  difficult  repairs, 
manuals  for  said  appliances  lack  sufficient 
information  or  cost  fairly  targe  amounts  of 
money! 

It  Is  indeed  fortunate  for  current  hams 
that  73  Magazine  is  alive  and  kicking  today! 
For  myself,  now  66  and  retired  the  many 
con  struct  ton  articles  have  given  me  many 
enjoyable  evenings.  At  the  same  lime  local 
newcomers  (age  12-BOl  likewise  were  able 
to  discover  the  "joys  of  building"'  via  73. 

Perhaps  many  readers  may  disagree  with 
my  viewpoints,  but  I  bet  the  old-timers  who 
remember  ©u riding  a  Bearcat  receiver  or  a 
47-46-46  push-pull  transmitter  will  agree 
the  golden  years  ol  hamming  are  past. 

Gerald  Samkofsky  N4ZB 
Holiday  FL 

Oh,  guano,  Gerald  f  started  in  1938  and  i 
visited  every  active  ham  t  could  find.  They 
were  a  bunch  of  turkeys,  just  like  today. 
Nothing  has  changed;  except  your  memory 
Remember  thai  the  first  ham  contact  with 
Europe  was  made  by  a  pirate  and  we  never 
found  out  who  rt  was  It  you've  read  any  30s 
ham  magartnes  (or  stilt  survive  those  days} 
you  know  that  QRM  is  no  better  totiay  than 
it  was  fifty  years  ago  Yeaht  the  old-timers 
did  build,  but  they  dtdn  7  know  what  the  hell 
they  were  domg  and  as  often  as  not  blew 
out  the  filaments  by  hooking  them  to  the 
plate  voltage  Gerald,  I  get  on  20m  and  talk 
with  DX  that  wasn't  even  imagined  50 years 
ago  and  I  do  it  without  a  tot  of  trouble  I  had 
a  20-mmute  contact  thrs  morning  with  a 
chap  in  Apia.  Western  Samoa  then  a 
shorter  one  with  a  chap  In  Colombo. 
Ceylon . . .  fottowed  by  a  nice  long  chat  with 
HS1ALV.  Weve  never  in  the  history  of  ham 
radto  had  it  this  good1 — Wayne 


DESTINATED 


After  a  tew  years  of  operai  ing  KiQtGR  at 
the  summit  of  Mount  Washington,  and  then 
this  recent  summer  of  traveling  about  Ihe 
countryside,  1  have  the  following  observa- 
tions and  comments  »o  make.  This  letter 
was  ortgmally  a  reply  to  one  that  f  received 
after  criticizing  a  leiiows  operating  habits 
I  would  like  to  give  this  opinion  wider 
coverage,  as  It  is  meant  for  |he  entire  ama- 
teur community. 

t  apologize  only  for  the  way  I  sometimes 
come  across,  tact  is  one  of  the  things  I  am 
stilt  learning  Really,  Bill  those  of  us  here 
are  not  trying  to  Impose  "custom"  on  any- 
one's operating  habits.  Some  of  it  Is  rather 
complex — some,  kind  of  stupid  I  suppose: 
tut  I  would  like  very  much  to  get  a  cheery 
reply  when  I  call  CO,  CQ.  rather  than  some 
jerk's  admonishment;  "That's  not  the  way 
we  do  it  on  in  is  repeater.4'  No  logic,  no  con- 
versation, just  "that's  not  the  way. 
Here,  at  feast  you  get  some  logic,  advice, 
and  conversation  as  well 

I  submit  that  most  hams,  like  most  of  the 
public,  are  being  Madison  Aved  into  an 
abortion  ol  the  language.  (  am  not  opposed 
io  such  a  word  as  "desi mated"  (though  I 
hear  from  a  lot  who  are}.  I  don't  know  of  a 
snorter,  more  to  the  point  way  of  saying. 
"I'm  at  to  where  I'm  goin\"  The  coming  of 
such  new  words  is  how  our  language 
grows;  some  day  Mr  Webster  may  even  in- 
clude ii  in  his  book.  However.  1  do  object  to 
the  misuse  of  language  (words  and  gram- 
mar), the  sometimes  cliquish  use  of  words 


and  phrases,  Ihe  double  question  to  which 
one  can  always  answer  yes  and/or  no  and 
still  be  ng hi  and  the  long- winded,  nonstop 
monoiog  method  of  two-meter  operai  ion 
when,  as  I  think,  it  should  be  more  like  face 
to  face  (eyeball,  hi  hi)  or  telephone  liKe,  Not 
to  mom  ion  the  editorial  we— and  the  some- 
limes  never  ending  ID. 

Now  that  I've  got  this  started  I  shall  con- 
tinue (might  even  send  this  m  to  my  mend 
Wayne  Green,  hi  hi- — t  might  even  write 
a  book). 

Handel  (?)...  no.  I  ihink  that's  supposed 
to  be  handle,  .yes  that's  better;  ■  handle" 
is  bad  enough  is  for  pots.  ,  is  made  of 
wood . .  .  the  vandals  stole  my  handles  so  I 
have  to  use  my  name  (hope  you  don't 
mind}.  ..Have  you  been  asked  for  your 
personar?  "  .  .the  personal  here  is 
What's  a  personal7  said  I  in  reply;  and  the 
new  ham  apologised  for  having  been  a 
CBer.  No  apology  expected  nor  reourred." 
I  Slid.  "Some  or  my  best  friends  used  to  be 
CBers;  a  lot  of  us  have  taken  I  hat  same  pro- 
motion. No  ham  shack  is  complete  if  ii 
doesn  t  have  a  workrng  CB  rad*o.  Bui  let  us 
try  speaking  English  here,  not  some  silly 
dialect 

And  then  Ihere  is  the  editorial  we  We  dul 
this  and  We  did  that  and  We  are  going  and 
We  am  using. . .  I  was  listening  m  one  day 
{needless  to  say  I've  got  LISTENERS  NET 
LISTENING  CERTIFICATE  #1>  when  a 
friend  of  mme  replied  to  one  of  those  we- 
we-we  mono  logs  by  saying  how  it  was 
".  ..so  wonderful  lhat  you  and  your  wife 
can  do  everything  together  The  we 

didn't  even  respond  Whal  ever  happened 
to  i?  Is  ii  laboo  or  something  to  say    »  drd 

this.  >:**? 

And  the  never  ending  ID.  Bad  enough 
again  what  with  10  required  only  once 
every  ten  minules,  lhat  two  hams  will  ID 
back  and  forth  after  every  speech. .  . 

WWW  this  is  ZXC  and  back  to  you 
before  J  t j me  this  thing  out,  ¥a  ZXC  this  ts 
WWW  fine  business,  blah  blah  and  OK 
on  this,  thai,  and  ihe  otner  thing  ZXC 
this  is  WWW  OK  WWW.  ZXC  right 
back. . . "  and  on  It  goes.  But  when  there 
are  lour  or  five  of  em  and  each  one  has  to 
say  the  calls,  in  proper  1  urn  mind  you.  they 
spend  more  time  blowing  alt  Ihe  horns  than 
they  do  in  any  meaningful  conversation 

SON*  one  wants  to  "listen"  or  "monitor, 
calling  out  and  announcing  same  once  a 
day  should  be  sufficient    Also,  I  feel  it 
should  be  a    custom'  that  one  who  has 
previously  announced  that  he  is  listening' 
should  announce  "not  listening"  when  not 

ABC  signed  on  listening  A  minute  or 
so  later  ZXC  announced  he  was  llsiening ." 
ABC  "listened''  again  a  short  lime  laier  and 
before  the  tail  dropped,  ZXC  listened"  a  i it- 
tie  louder  FmaJly.  after  a  pregnant  pause. 
ABC  called  ZXC  and  the  usual  fine 

business,  nice  to  meet  you,  hope  to  see  you 
further  on  down  the  Jog  '  OSO  followed. 
Now  tell  me  Bilt,  was  that  a  "customary  ini- 
tiation of  OSO"  or  was  that  a  'power 
sjruggfe'^ 

If  what  one  really  wants  is  to  QSO.  then  I 
respectfully  submit  thai  what  one  should 
do  Is  call  CallT  as  in  CQ.  CO.  Or,  If  that  is 
lOO  straightforward  and  meaningful,  then 
at  least  something  tike    HuMo  radio! ..." 

In  this  arena  I  am  noi  concerned  with 
custom;  I  am  not  trying  to  promote  any  par- 
ticular way  over  any  other  way;  i  merely 
want  people  to  say  whal  they  mean,  be  con- 
cise, and  not  be  afraid  lo  say  T'  once  in  a 
while  so  that  when  they  say  we"  you'll 
know  there  is  more  than  one  of  them. 

However,  I'll  turn  right  around  and  fail 
back  on  custom  when  It  comes  to  bad- 
mouthing  the  shortcomings  of  the  tourists 
1  know  it  is  the  tounst  money  that    helps 
keep  New  Hampshire  green      But  I  also 
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NEMAL  ELECTRONICS 

1 ,    COAXIAL  CABLE  SALE 


4      ■* 


s. 


POLYETHYLENE  DIELECTRIC 
RG213  noncontamanahng  96      sheild  mil  spec  36c/ft. 
RG t 74/U  mil  spec  .96  * »  shield  1 0c/ft. 

RGltU 96° d  shield. 75-ohmmri  spec 2&c/ft 

RG8U96%  shield,  mil  spec         S27.9BflD0ft.or3H/rt 
RG6A/U  double  shield.  75  ohm  25o/ft. 

RG58AU  stranded  mil  spec  I2c/fl. 

RGSfl  mil  spec  96*  o  shield  1 le/fl 

LOW  LOSS  FOAM  DIELECTRIC 

&G8X  95**  shield  (black  white  or  ai  $14.95/100  ft 

Iftfft 

RGBU  80%  shiold.  , 

HG56U  80%  shield. 

RGStiU^1  '•■*  shield 

RG59U  100%  fori  shield,  TV  type  S7'100tt 

HG&U97S  shield  it  ga  (eguiv  Selden  8214). . 


htfiablftllhhrillrf 


iscJrt 

07«rft. 
10o' II 
lOertt 
3icffi. 


Rotor  Cable  6-corv  2-18  ga.  6h22ga 


19c/rt. 


RG8U  30  ft,  PL  259  ea  end  $4.95 

RG2MUdhl  silver  shield.  50  ohm  ,S1,35/ft 

100  ft.  PGHU  with  PL  259  en  each  And  $19.95 
BEL  DEN  Coax  in  100  ft.  rolls 

RGSflU  «9201  51*95 

Grounding  strap,  heavy  duty  tubular  braid 
3/16  in,  tinned  copper  iDoli. 

3/8  in.  tinned  copper  30e/lt 


CONNECTORS  MADE  IN  USA 

AmphenoiPt-259  79c 

PL-259  push-on  adapter  shell  1Q7S3.B9 

P  L-259  *  SO  2  39  1 Of  S  5-  B9 

Double  Male  Connector  Si. 79 

PL  258  Double  Female  Cnqnector ...  9Bc 

i  ft  patchcord  w/RCA  tvD£ plugseach end  3/51.00 

Reducer  UG-1  75  Or  176  10/5199 

UG-2SB  iPL-259  to  BNCt  S3,50 

Elbow  fM 359 1  SI. 79 

F59A(TVtypel  10*52.15 

UG210U  Amphenoi  Type  N  Male  tor  RGB  S3. 00 

BNCUGSBC/U.male        S1,25 

.3/16  inch  Mike  PIuq  for  Coltinsefc  $1.25 

UG273  BHC  to  P L-259  S3  00 

FREE  CATALOG 
COD  add  51. SO— FLA  Res  add  5%  Sales  Tax 


Connectors— shipping  10%  add'l,  2.50  minimum 

Cable  -  shipping  S3  00  tst  TOO  ft    5?  00  each  add  MOO  H 


i>  412 


1327  NE  119th  Street.  Dept.  RLO.  No.  Miami,  FL  33161  Call  (305>  893-3924 


know  what  )l  is  to  be  a  tourist  and  hear 
alt  the  speed  demons  from  Massachusetts 
griping  about  being  behind  a  slow- moving 
farmer 

I  censor  neither  what  nor  who  gets  talked 
about  on  this  repeater  I  encourage  and 
even  incite  lively  debate  if  seems  to  me 
thai  most  of  the  folk  on  the  receiving  end  of 
these  barbs  are  so  serious  and  uptight 
about  their  Inanities  that  they  fail  to  see  the 
humor  in  a  serious  debate 

It  only  I  could  run  the  repealer  on  all  ihts 
hoi  air 

AlOxton  KlOIQ 
Mount  Washington  NH 

Feel  Getter  now?— Wayne 


THE  $1.98  LICENSE 

I  |ust  finished  reading  the  code  vs  no- 
code  ganghghi  letters  in  the  October  issue. 
Frankly.  I  fell  like  throwing  up.  Such  lack  of 
imagination;  such  lack  of  perception  Wis  i" 
we  need  is  negotiation.  You  know  what 
negotiation  is  that's  where  them  what  have 
agree  to  give  ail  or  part  of  It  away  m  return 
for  return  ot  a  hostage,  or  noi  selling  their 
heads  busied,  etc. 

In  the  spirit  of  negotiation,  let  me  sug 
gesi  that  no  one  has  tried  to  unite  all  the 
factions  of  this  argument  by  proposing  an 
amateur  radio  licensing  program  with 
somelhing  tor  everyone.  Let  me  then  ad- 
rjfess  ii  fr-'Mi  ihac  M.if.  5p  .iii 

First,  we  need  to  sel  a  goal;  hell,  anyone 
familiar  with  success  can  tell  you  that  you 
must  establish  a  goat  Ttie  goal  must  be 
reasonable— one  you  can  expect  to  be  able 
to  fulfill  by  a  certain  time. 

Amateur  radios  goal  then  should  be  to 
find  the  method  by  which  everyone  w>ll  be 
licensed  within  3  years.  .  Change  that: 
everyone  who  wants  to  be  a  ham;  we  don't 


want  anyone  bitching  about  how  we  forced 
him  of  her  to  become  a  ham. 

I  hear  it  already:  someone  saying. 
"Where  would  we  put  them  all?"'  We  have 
literally  millions  of  amateur  radio  frequen- 
cies which  are  rela lively  unused.  No  one 
said  everybody  had  to  be  on  20  meters. 

The  reason  tor  not  proposing  to  include 
any  life  forms  in  other  galaxies  Is  twofofd. 
First,  it  is  unreasonable,  and  the  goal  must 
be  kepi  reasonable  to  be  feasible.  Second, 
although  the  life  form  known  as  -  slime" 
musl  be  integrated  into  amateur  radio  ii  we 
are  lo  meet  our  goal  (a  belief  In  the  "inher- 
ent goodness  ot  man"  being  implicit},  we 
do  not  know  whether  or  not  we  would  want 
to  share  our  frequencies  with  other  life 
forms  Between  slime  and  uptight  man,  we 
should  be  able  to  bring  enough  hams  into 
amateur  radio  to  make  it  worthwhile  for 
manufacturers  and  others  with  pecuniary 
Interests,  thereby  assuring  the  future  of 
our  bands, 

K  thus  being  established  that  our  goal 
should  be  to  make  available  an  amateur 
radio  operator's  license  to  anyone  and 
everyone  who  desires  one  within  3  years, 
let's  look  at  how  to  accomplish  our  goal 

First,  the  US  should  lead  the  way  and 
show  the  rest  of  the  world  how  it's  done, 
Wayne  Green  has  slated  many  limes  that 
the  FCC  has  stifled  the  growth  of  amateur 
radio  here.  Anyone  Familiar  with  the  dol- 
drums which  i ol lowed  the  incentive  licens- 
ing system  imposed  back  in  the  60s  should 
require  no  further  proof,  Anyone,  though, 
who  needs  more  proof  as  to  whether  or  not 
the  FCC  should  administer  Ihe  amateur 
radio  service,  is  reminded  of  the  Citizens 
Band  ciass-D  service  and  the  monumental 
FCC  mismanagement  there.  Oearty.  we  do 
not  need  the  FCC,  and  responsibility  tor 
amateur  radio  management  should  be 
moved  to  the  private  sector  More  recom- 
mendations on  that  rater 

The  big  hang  up  seems  to  be  inflexibility 
by  ail  parties.  I  would  remind  you,  if  you  ad- 


mit you  are  inflexible,  that  when  it  became 
apparent  Johnny  could  noi  to  ad,  rather 
lhan  universities  going  out  of  business  they 
provided  new  innovation.  Their  goal  re- 
mained unchanged:  to  pass  out  the  de- 
grees. Only  the  requirements  changed. 
Rather  than  being  compelled  to  submit  lo 
remedial  reading  c lasses,  colleges  gave 
credits  for  music  appreciation,  penny  pitch- 
ing, ant  watching,  etc  This  innovation, 
coupled  with  sports  scholarships  and  the 
introduction  of  new  specialties  in  the  liber- 
al arts,  kept  the  degrees  flowing  It  didn't  do 
a  damn  thing  about  Johnny's  reading  dif- 
ficulty, nor  technically  staying  ahead  of  the 
Russians,  but  the  universities  remained 
Open 

US  hams  are  accustomed  now  to  the 
multiple  choice  examination  style.  Our  so- 
lution lies  in  going  a  step  further.  We 
should  allow  the  amateur  radio  aspirant  the 
grealest  possible  latitude  in  Ihe  entry  re- 
quirements for  our  fraternity,  within  certain 
reasonable  limits  necessary  to  protect  the 
integrity  of  amateur  radio,  Jest  someone 
succeed  In  obtaining  a  license  lor  his  dog, 
etc.  There  is  enough  bitching  without  thai. 
An  either-or  testing  format  would  allow  the 
aspirant  to  choose  only  subjects  they  feet 
confident  in. 

As  an  example:  Code  is  a  requirement  for 
the  HF  bands,  but,  as  letter  writer  Roger  E. 
Berube  points  out  in  the  October  73,  code  is 
our  link  to  nostalgia  Machines  can  now 
send  and  receive  code,  usually  faster  and 
cleaner  than  humans  If  an  inability  to  learn 
code  is  i  he  only  obstacle  keeping  out  an  as- 
pirant, then  he  should  be  allowed  to  demon- 
strate some  other  sit  ill  m  lieu  ol  sending 
and  receiving  code  by  hand.  Perhaps  he  is  a 
skilled  typist,  or  could  (earn  to  type  easier 
than  he  could  learn  to  copy  code.  If  so,  he 
should  be  allowed  to  appear  for  testing 
with  his  computer  keyboard  and  digital 
code  readout  under  his  arm.  Provided  he 
successfully  operates  his  machinery  and 
has  ample  reading  skills,  he  should  pass 


Ihe  code  test  wilhoul  investing  in  Ihe  73 
Maga/ine  code  tapes. 

We  could  also  simply  (ail  to  honor  our 
commitment  to  ITU  and  drop  the  code  re- 
quirement, as  some  cou nines  do.  upon 
demonstration  fhat  the  aspirant  has  finely 
tuned  his  "money"  skills  An  aspirant  with 
money  should  be  permitted  to  substitute 
money  for  code  skill  This  would  just  be  a 
liberalization  of  a  pokey  popular  in  the 
Third  World-  -  or  perhaps  there  «s  some 
other  explanation  why  many  of  their  phone 
iqf  phenyl  ops  clutter  up  Ihe  bands  which 
gentlemen  have  long  reserved  for  CW  only 
ending  each  sentence  with  -Roger.  05 l" 
and  refer  to  the  CW  underneath  them  as 
'  portadoras "  (carriers?).  Atguten  nos  esfa 
poniendo  una  poriadora .  .  Roger,  QSL? 
(Someone  is  putting  a  carrier  on  us, 
Roger.  QSL?) 

The  Roger,  QSL?  kind  of  operator,  when 
a  Ik)  wed  a  reciprocal  license  lo  operate  in 
the  US,  la  the  subject  of  considerable 
anguish  at  the  FCC,  which  threatens  to 
stop  thirdparty  traffic  lor  all  recip 
licensees  tif  not  all  US  hams  I  Furl  he* 
evidence  that  ihe  FCC  should  not  be  in- 
volved in  administering  amateur  radio!  Our 
fraternity  should  be  turned  over  lo  the  pri 
vate  seclor  for  administration  and  Ihe  sec- 
ond step  after  the  abolishment  of  code 
should  be  to  strike  out  the  requirement  that 
amateur  radio  communications  be  non- 
commercial. No  other  aspect  of  amateur 
radio  is  noncommercial;  why  shouldn't  we 
allow  tow-truck  dispatchers  to  use  it  and 
foreign  visitors  to  conduct  then  financial 
dealings  via  amateur  radio?  Nets  could 
even  be  set  up  lo  allow  hams  to  manage 
theit  stock  transactions  right  on  ham  radio, 
since  eventually  our  goal  is  lo  license 
everyone  on  Wad  Street  as  well 

People  are  basically  good,  everyone  will 
behave  himself  or  herself  Remember  that 
II  they  won't,  we  can  just  legalize  the 
offense. 

Or.  perhaps  the  trouble  is  not  with  the 
code  at  all.  but  with  the  theory,  or  ihe  rules 
We  can  be  denote  here  as  weJI.  (f  a  person 
can  copy  20  wpm,  but  can  neither  read  nor 
write  coherency  and  without  moving  his 
lips,  he  should  noi  be  denied  access  to  an 
amateur  radio  license  so  he  may  parhr  i 
pale  in  our  fraternal  brotherhood.  In  lieu  of 
a  theory  or  rules  examination,  he  should  be 
permitted  to  demonstrate  some  other  skill, 
or  possess  money  Such  substitute  skills 
should  of  course  be  radio-related:  wire 
splicing,  lube  replacement  etc. 

Now  the  big  question  about  who  should 
replace  the  FCC  in  admin istermg  amaletri 
radio,  ii  the  job  were  turned  over  to  the 
ARRL,  then  Ham  Radio,  ?3  Magazine,  and 

-haps  CO  (is  thr?rt  still  a  CO?)  would  cry 
foul.  I  submit  thai  the  federal  government 
should,  as  an  expedient  to  our  reaching  our 
goal  in  3  short  years,  sell  the  management 
of  amateur  radio  to  the  highest  bidder  in  Ihe 
free  enterprise  market,  lo  be  operated  as  a 
concession. 

Cereal  companies  have  an  inherent  edge 
here,  since  they  have  the  box-lop  and  S  l  98 
marketing  technique  down  to  a  science 
Providing  an  aspirant  can  demonstrate  ihe 
ability  to  properly  hi  I  out  the  coupon,  locale 
Ihe  proof  of  purchase  seal  on  the  package, 
and  has  the  requisite  Si  98 or  equal  value  In 
food  stamps*  nobody  should  have  any  dif 
ficulty  in  becoming  a  genuine  radio 
amateur,  state  ol  the  an, 

A  test  frequency  has  been  set  aside 
where  this  is  essentially  the  licensing 
technique  If  you  care  to  listen,  it's 
27,186  MHz. 

Robert  G.  Whealon  YV5XW 
San  Antonio  TX 

Thank  you.  you  Ve  Peer*  mo&l  hetpfui.  Wow. 
does  anyone  e/se  Irave  any  mote  gasoimt 
to  throw  on  this  hens  tire"*— Wayne 
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CHARGE??  UNIT 


CIRCUITS 


CI.C2 

SSSnF 

VARIABLE: 

CAPACITOR 


GROUND  IS   OPTIONAL 

ANO  WtTHOtfT 


m 


AM  BROADCAST  RECEIVER: 
Here  is  a  neat  project  for  a  first- 
time  builder.  The  gimmick  is  the 
coil  L 1.  By  using  an  alligator  clip 


at  the  various  taps  on  the  coif, 
stations  are  shifted  to  the  tower 
frequencies  on  the  capacitor- 
This  enables  you  to  separate  the 
stations  more  easi/y.  Df  is  a 
1N34A^donrt  use  a  cheap  di- 
ode. CI  and  C2  are  both  365-pF 
variable  capacitors,  A  good 
earth  ground  is  required  (the 
finger-stop  on  a  dial  telephone 
is  ideal).— Jim  Burtoft  N3BGH, 
Washington  PA. 


IIOV 


SOLDERING  IRON  MODIFICATION:  To  have  a  better  rechargeabie 
soldering  iron,  remove  the  diode  from  the  charging  unit  and  install  it 
on  the  soldering  iron.  Because  the  nicads  in  the  iron  will  now  be 
isolated  from  the  charging  pins,  it  will  be  impossible  to  short  out.  By 
placing  an  LED  wtth  a  current-limiting  resistor  tnto  the  iron,  you  will 
get  a  visual  indication  every  time  the  battery  is  charging,  Installing 
the  circuit  shown  here  will  enable  you  to  charge  your  battery  from 
either  ac  or  dc.  By  installing  a  power  diode  in  the  headlamp  circuit, 
the  lamp  is  protected  against  accidentally  burning  out  when  the  bat- 
tery is  at  full  charge.— Richard  J.  Molby  WB7NZG/DA1DB,  APO  NY. 
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IC-25A  BA TTERY BACKUP:  Here 
is  a  simple  but  effective  battery 
backup  for  retaining  memory 
when  the  rig  is  temporarily  re- 
moved from  the  power  supply,  in 
tests,  the  battery  retained  the 
memory  over  eight  hours, — 
Francis  J.  Piraino  WA3KKM, 
Pocono  Summit  PA. 


OUTPUT 


SIMPLE  AND/OR  LATCH:  This 
circuit  can  be  used  to  trip  a  re- 
peater relay  in  a  timer  circuit. 
For  example,  if  A  is  high  and  B  is 
pulsed  by  a  timer,  the  output  will 
latch  high  until  the  input  signal 
ceases,  The  high  output  can  be 
used  to  disable  the  transmitter. 
Thts  etiminates  the  necessity  of 
having  a  timer  which  remains 
high  until  well  after  the  desired 
count  is  reached,  A  brief  pulse  is 
ait  that  is  required.  The  resistor 
is  needed  to  hold  the  B  input  low 
since  the  diodes  isolate  the  in- 
put An  OR  gate  coutd  be  used  in 
place  of  the  diodesr  but  the  di- 
odes work  well.  The  gate  is  a 
CMOS  4081  or  a  4011  NOR  gate 
coupled  to  an  inverter  at  the  out- 
put—John Ackermano  AG9V, 
Green  Bay  WL 


V  IS  6  T0  30VDC 


INPUT  *■ 


OS 
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-*  OUTPUT 


n  IS  5  TO  lOOK 
0  FS  ,\  TO  KV> 


IOT   CRITICAL 


TWO-STAGE  ACTIVE  FILTER:  This  titter  passes  an  800-Hz  signal.  A  smgie  section  has  a  bandwidth  of 
about  150  Hz;  the  two-stage  version's  bandwidth  is  approximately  1QQ  Hi.  Gain  is  close  to  unity  at  the 
passband  center.  The  circuit  should  be  added  in  a  low-drive-levet  section  of  the  audio  amplifier  if  a 
1 2-voit  power  supply  is  used,— Penn  Glower  W1BG,  Andover  MA. 


COAX  CENTER  CONDUCTOR 
CONNECTS  TO   COIL    TAP 

COAX  ftftAltl  CONNECTS  TO  END  OF  LOAOlNS  COIL 


19  TURKS  OF  12  GA 

i  USE   I'Z  en  FORM  TO  UAftE  I 
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5/8  WAV£  (SEE  INSET  FOR 

RADIAL  MOUNTING) 


39-40  dt 


X 


1) 


(inset: 


BOTTOM  VIEW  OF  RADIAL S 


i«  WAVE    RADIATOR 
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SPACER 
1/4  WAVE   STUfi 


J  -  STOS 


THE  PVC  PRINCIPLE  VHP  ANTENNA:Take  one  6'  and  one  9*  piece  of  12-gauge  copper  wire  and  pull 
each  piece  until  both  are  slightly  longer  This  serves  to  stiffen  the  copper  Wind  the  6' piece  13  turns  on  a 
Vs-inch  form.  Leave  7&  inch  unwound  to  make  a  connection.  Remove  the  coil  form  and  cut  the  "one 
piece"  radiator  as  shown.  Solder  one  end  of  a  short  length  of  28  gauge  copper  wire  to  the  center  terminal 
of  an  SO-239  and  the  other  to  an  alligator  clip.  Attach  the  clip  to  the  coil  about  2  turns  from  the  radiator. 
Cut  the  9' piece  into  four  equal  lengths  (2  V* ')  and  attach  them  to  the  SO-239  as  shown.  Hang  the  antenna 
so  that  you  can  tnm  it  for  vswr  adfustment^  Vswr  ts  adjusted  by  1)  coil  tap  position,  2)  spacing  of  coil 
turns,  3)  radiator  length,  and  4)  length/angle  of  radtals.  After  vswr  is  optimum,  solder  the  coil  tap  in  place. 
The  trimmed  antenna  can  be  slid  into  PVC  pipe  and  epoxied  into  place.  To  make  the  J-stub,  take  three 
pieces  of  RG-8  coaxt  two  19-21  inches  and  one  38-40  inches.  Carefully  remove  the  outer  insulation  and 
braid.  Lay  the  three  pieces  on  a  flat  table  and  tape  them  together  temporarily.  Solder  the  coax  to  the 
antenna,  and  connect  it  to  the  radiator  and  the  braid  to  the  stub.  The  radiator/stub  assembly  can  besfid 
into  a  PVC  pipe.  Unsolder  the  coax,  thread  it  through  the  hole,  and  solder  it  back.  The  end  can  be  capped 
and  coax  putty  applied. — Jack  Samrnarco  KG2FS.  Union  NJ. 
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NEW  PRODUCTS 


16-DIGH"  DTMF  DECODER 

Paiomar  Engineers  has  announced  a 
new  ksw-c©sl  1 6-dig  it  decoder ,  model  1M1 1 . 
The  decoder  lea  lures  h*gh- input  imped- 
ance so  il  does  no  I  load  the  tine,  crystal 
control  lor  long-term  stability  and  operation 
over  a  wide  temperature  range,  dual  band- 
pass filters  ahead  of  the  detector,  and 
digital  logic  that  makes  it  almost  entirely 
free  of  false  outputs  The  P-411  operates 
from  +  12  volts  dc  and  has  a  i&Jine  output 
as  well  as  BCD  code  and  strobe  on  5  tines. 

For  further  information,  contact  Paiomat 
Engineers,  1924 f  W.  Mission  Road,  Escon- 
dtdO  CA  92025:  {Tl4f-747-3343 

PORTABLE  EARTH  STATION 

The  first  completely  portable,  battery- 
powered  Earth  station  for  receiving  sat 
eilite  transmitted  television  has  been  in- 
troduced by  Giiiaspte  and  Associates 
manufacturers  of  siate-of-the-ari  satellite 
equipment,  The  system  can  be  tossed  into 
a  slation  wagon  or  recreational  vehicle 
and  used  by  camners  to  watch  up  lo 
105  channels  ol  TV.  The  product  also  has 
more  serious  applications  because  of  its 
ability  lo  provide  visual  and  audio  informa- 
tion and  data  to  remote,  communications 
poor  areas 

The  system  can  provide  n  ine  to  ten  hours 
of  television  before  the  batteries  have  to  be 
recharged,  so  it  could  be  used  to  communi- 
cate in  civil  delense  emergencies  or  natural 
disasters  and  In  areas  susceptible  to  power 
outages.  The  system  consists  of  an  &  or 
KMoot  metalizecMabnc  dish  antenna  mat 
collapses  like  an  umbrella,  and  a  barteiy 
operated  satellite  receiver  complete  wtth  a 
hve-mch  screen  It  can  be  hooked  up  to  a 
battery-powered  television  set  if  a  larger 
picture  is  desired. 

Ilia  portable  unii.  ike  the  larger  home 
systems ,  collects  microwave  beams  sent 
from  satellites  circling  23,000  miles  above. 
It  electronically  amplifies  less  than  one 


Wart  of  power  more  than  10,000  limes  to 
produce  clear,  undistorted  picture  and 
sound. 

Additional  information  may  be  obtained 
in  rough  Diane  McNutt,  Donald  J  Sherman 
&  Associates,  4300  Stevens  Creek  Boule- 
vard, San  Jose  CA  95129;  {403)247  7300 
Header  Service  number  489. 

LOW-COST  WIND  POWER 

Therma*  has  announced  a  new  wind 
generator  design  for  small  power  systems 
The  TC25WG  helms  rotor  kit  was  developed 
as  a  low-cost  battery  charger  for  remote 
sites  and  applications,  including  power  for 
camping,  boats,  radio  operation,  RVs,  cot- 
tages, experimentation,  and  emergency 
power  The  patented  hell  us  design  offers 
several  advantages:  II  responds  to  winds 
horn  any  direction  and  is  self-starting.  The 
TC25WG  rotor  operates  at  low  mm  and 
avoids  over speed  problems  common  in  pro- 
peller designs  Virtually  no  maintenance  rs 
required,  and  the  Lexan '  vanes  resist  sun, 
snow,  sleet,  and  extreme  temperatures, 
Assembly  is  easy  with  regular  nand  toois. 

A  free  Information  package  and  further 
information  are  available  from  Therms* 
Corporation,  One  Mitt  Street,  Burlington  VT 
05401.  Reader  Service  number  48 1. 

SUPERRATT  SOFTWARE 

Wiih  the  Super- Rait  radioteletype  and 
CW  program  tor  the  Apple  II.  you  can  have 
your  own  RTTV  ABBS  station  on  line  quick- 
ly and  easily,  according  to  Universal  Soft- 
ware Systems.  Super- Ratt  is  the  lowest- 
priced  RTTYCW  program  which  also  con- 
tains a  tun  radio  bulletin  board  system 

The  program  will  operate  m  ASCII  as  - 
as  Baudot  at  any  speed  1mm  40  to  300 
baud.  CW  speeds  range  from  5  to  100  wpm, 
wiih  an  automatic  speed  adjust  on  receive. 

The  program  may  be  run  In  either  manual 
or  RBBS  modes.  Extensive  use  of  disk  tiles 
permits  storage  ol    canned"  material  for 


The  helms  towr  ktt  by  Therm  ax  tor  to*/  cost  wind  power 


manual  operation  In  the  RBBS  mode,  the 
system  automatically  saves  nearly  one 
hundred  user  messages  to  the  disk.  There 
are  Ihlrly-frve  different  commands  on  Ihe 
RBBS.  They  are  all  Simple  English  words— 
and  quite  memorable 

Almost  any  modem  terminal  unit  or  con- 
verter, such  as  iRL  Resher,  Kantronics 
HAL  or  others  can  be  used  witn  Super- Ratt 
as  welt  as  such  devices  as  the  RAOCQr.i 
card  by  AF6W,  The  program  is  not  protect 
ed  against  copying  The  8asrc  pod  ion  may 


be  listed  and  modified  lo  suit  your  tastes, 
iThe  registered  owner's  call  is  installed  in 
the  machine  code  by  the  factory.) 

A  free  one-year  subscription  to  the  user 
newsletter.  The  Ratt's  Nest,  is  included  in 
the  purchase  price  of  $59.95,  which  also 
covers  shipping  via  UPS  or  hrsi-clas&  mail 

Fo*  a  complete  data  sheet  w  oiner  mlor - 
mation.  write  Of  call  Universal  Software 
Systems,  toe ,  9  Shields  lane,  Ridgehetd 
CT  06877;  (203*4383117  Reader  Sendee 
number  488 


¥-■**- 


The  portable  Earth  station — fa  operation. 
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The  portabfa  Earth  station  from  Gitfaspie  and  Associates— ready  to  put  up. 


The  Syrtchronar  2100  sofar  watch, 

SOLAR  WATCH 

Riehl  Time  Corporator  has  |ust  an- 
nounced anew  technological  breakthrough 
in  wristwatches.  The  Synehronar  2100,  pow- 
ered by  the  sun  and  programmed  to  the 
year  2100  with  no  resetting  required,  even 
tor  dayhghi  saving  time  or  leap-year  adjust- 
ments. Miniature  silicon  solar  cells  auto- 
matically gather  and  store  energy  from  I  he 
sun.  daylight,  or  even  an  ordinary  light  bulb, 
and  this  energy  t s  used  to  drive  a  complex 
integrated  circuit  The  solar  cells  also 
measure  the  ambient  light  and  adjust  the 
I  'i  ightness  of  the  readoul  so  that  it  may  be 
viewed  under  any  lighting  conditions  rang- 
ing from  lull  sunlight  to  total  darkness.  Syn- 
chronars  system  lotaliy  eliminates  the 
problem  ol  battery  replacement,  and  even 
It  left  in  a  drawer  for  months,  It  will  continue 
to  operate. 

Synch  ronar  2100  has  dual  time  Jones 
and  is  available  in  either  standard  or  inter- 
national time  modes  or  a  cornhmation  of 
both.  It  is  guaranteed  accurate  to  within 
plus  or  minus  four  seconds  per  year  An  ex- 
clusive sett-calibration  system  enables  the 
wearer  lo  adjust  the  watch  to  run  faster  or 
slower,  should  environmental  extremes  re- 
quire recall  brat  ion 

A  discrete  alarm  system,  or  "poliie"' 
alert,  is  provided  which,  at  a  prescribed 
nme,  causes  the  display  to  flash  on  and  off 
for  a  period  of  one  minute.  Synehronar  2100 
features  a  patented,  totally  sealed  con- 
struction  In  which  all  electronic  systems 
are  encapsulated  within  a  transparent  Lex- 
an-  module  which  can  withstand  shocks  up 
to  25.000  G  and  water  depths  up  lo  750  feet 
Light  enters  the  top  surface  ol  the  trans- 
parent module  and  charges  the  soiar  cells. 
and  the  lighted  display  shines  out  through 
the  edge  above  the  band  providing  a  natu- 
rally-positioned side  view,  Control  switches 


i 


are  magnetically  operated  from  outside  the 
watch,  meaning  that  Ihe  seal  of  the  module 
is  never  broken, 

For  further  Information,  contact  Rietit 
Time  Corpora  Uon,  53  South  Jefferson 
Road,  Whtppany  NJ  07981  Reader  Service 
number  485. 

RADIO  RACK 

The  Guild  Radio  Rack  comes  in  finished 
solid  ash.  No  assembly  is  required.  Guild's 
rack  comfortably  holds  Kenwood's  TS830S/ 
VF023Q75P230  or  TS820  series,  or  any  simi- 
lar ngs.  Exact  measurements  are  (overall} 
T6-7/8"  W  times  1+3/4'  H  times  14-1  J?*  D; 
(top  compartments)  7-1/21'  W  times  6"  H> 
and  (bottom  compartment)  15-5/8"  W  times 
T  H  it  is  also  fully  vented 

For  more  information,  contact  Gwid 
Radio  Rack.  225  West  Grand  St.,  Ettiabeth 
NJ  07202;  (2Q1)tf5h3002.  Reader  Service 
number  4B7, 

TRIBAND  BEAM 

TET  Antenna  Systems  has  announced 
that  their  topof -the  line  HB35T  t riband 
beam  is  now  available.  This  is  a  5-eiemeni 
d u al-d  r  i ve  antenna  for  20, 1 5,  and  10  met  ers 
With  (tie  dual  drive  concept,  both  (he 
radiator  and  the  reflector  are  driven  with  a 
phase  difference  that  provides  extra  gain 
and  improved  Iron t-to  back  ratio. 

The  beam  has  only  one  pair  of  traps  per 
element  for  simplicity  and  reliability  The 
trap  capacitors  are  coaxial  rods  mounted 
Inside  the  elements  to  give  low  losses  and 
weatherproof  operation. 

The  HB3ST  has  a  25'  boom,  weighs  50 
lbs.,  and  provides  excellent  gam  for  DX 
work. 

For  further  Information,  contact  TET 
Antenna  Systems.  1B24E  W  Mission  Road, 
Escondtdo  CA  92025-  Reader  Service 
number  480. 

HAMTRONICS  FM  REPEATER 

Hamironics.  Inc..  has  announced  the 
availability  of  the  REP- 100  tine  of  complete 
repeater  packages,  including  all  the  hard- 
ware and  controls. 

The  REP-100  is  construcled  on  a  7-inch 
rack  panel,  with  an  uncluttered  control  ar- 
rangement Eiectncai  teat u res  include  ex- 
cellent sensitivity  (0.15  uV  ai  VHF  and  0.2 
uV  on  UHF),  both  8  pole  crystal  filter  and 
ceramic  filter  tor  ±12  kHz  at  -10DdB1  afc 
and  hysteresis  squelch  to  lock  onto  drifting 
or  fading  signals,  a  clean,  easy-to-fune 
transmitter,  and  up  to  20  Watts  output.  A 
proportional -control  led  crystal  oven  option 
provides  2  ppm  frequency  stability  down  as 
low  as  -  30 ""  C  ( -  22 m  F),  If  needed. 

The  REP  100  repeater  is  available  for  the 
6m.  2m.  22frMHzw  and  440-MHz  bands  and 
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adjacent  frequencies  II  is  available  a*so  in 
con  figurations  tor  remote  linking  and 
crossbandmg,  including  10  meters.  The  2m 
and  220- MHz  models  employ  a  3- section  he- 
lical resonator  in  the  receiver  front  end  The 
UHF  version  uses  6  tuned!  lines  in  the  re- 
ceiver. (That  is  important  if  you  share  a  site 
with  other  transmitters.} 

A  complete  catalog  on  the  REP-100  re- 
peater, and  other  Information,  is  available 
from  Hamttontcs,  ins.  65-F  Moui  fid,, 
Hilton  NY  74468-9535:  (7161-392  9430.  (for 
overseas  mailing,  please  enclose  Si. 00  or  4 
IRCs.)  Header  Service  number  491. 

SATELLITE  TV  ANTENNA  KIT 

Ghost  Fighters,  television  antenna  spe- 
cialists, has  announced  Ihe  Space  Cowboy 
P-600  series  of  parabolic  antenna  kits, 

The  Space  Cowboy  P-6 10  is  a  10-foot  hex 


agonal  parabolic  microwave  antenna  spe- 
cifically designed  to  receive  signals  from 
all  the  domestic  satellites,  with  over  60 
channels  of  video  and  audio  programming 
to  choose  from  l!  tracks  the  satellite  orbit 
belt  on  a  polar  mouni  and  changes  from 
satellite  to  satellite  in  seconds.  This  kn  is 
for  the  home- video  ant  bus  fast  who  wan  I  s  to 
save  money  and  have  Ihe  satis  fad  Ion  of 
building 

The  P4i1Q  model  compared  with  most 
10- foot  fiberglass  dishes,  has  a  surf  ace- 
Intercept  area  10%  larger  and  a  longer 
than  average  local  length.  Surface  ac- 
curacy is  proofed-orvsite  and  fully  tunable 
over  the  entire  surface  on  a  point-by-point 
basis  (patent  pending)  for  maximum  gain 
and  good  picture  quality.  The  surface  is 
heavy-duty  galvanized  steel  screen  The 
P4510  is  a  true  parabolic  rellector  with  at 
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Den  Tron  s  MLX  Mini  transceiver. 


I  ached  feedhorn  assembly  and  adjustable 
polar  men  easy  Selection  or  sateuues. 

The  kit  comas  complete  with  ail  maters 
ats  pre-cut  and  ready  (or  assembly  Some 
portions  ot  the  assembly  wjlf  require  iwo 
persons  Assembly  and  tnslaiiation  ol  the 
antenna  can  be  accomplished  by  the 
average  homeowner  in  a  weekend  or  I  wo. 
The  polar  mount  is  set  on  three  concrete 
footings  requiring  4  to  6  bags  ot  premiK 
concrete 

Other  models  in  the  P-600  series  include 
Ihe  1=^613  and  P^16H3  and  Ifrlooi  anien- 
nas  respectively) 

For  further  information,  contact  Ghost 
Ftgttters  TV  Antenna  Specialists,  Route  2. 
Ban  J3&B.  Stevemvttte  *fT  5087^  t40$h 
$42  3405  Reader  Senrtce  number  479. 

NEW  MICRO  SIDEBAND 
TRANSCEIVER 

DenTron  Radio  Company  has  announced 
production  ol  Its  new  mini-sized,  mono- 
band  transceiver  Titled  the  MLX  Mini  il 
operates  at  25*  W  PEP  and  20- W  CW  with  an 


LED  frequency  readout  ol  *  100  Hi  accura- 
cy. Available  in  modets  from  160-5  meters, 
the  MLX  Mini  has  selectivity  of  21  Hz  with 
sercsitiviiy  better  than  35  uV  tor  "H>dB 
s>gnaMo-no*se  ratio,  Receiver  design  is  the 
smgte -con version  superheterodyne  type 
with  total  power  requirements  of  12-14  V  dc 
For  more  information  comae  I  Tim  Neiit, 
Technical  Sales  Representative.  DenTron 
Radio  Company,  tne  J605  Commerce 
Dnve.  Sto*  OH  44224.  (216)6384973 
Reader  Service  number  482. 


GLOBAL  S  DIGITAL 
PULSER  KIT 

Trie  DPK-l,  a  new  digital  pulsef  •  Il 
designed  for  use  as  a  pulse  injector  in 
■;  I  imul  us/response  testing  of  digital  cir- 
cuitry, has  been  introduced  by  Global 
Specialties  Corporation 

This  pulse  generator  is  a  portable  test  in- 
sifumem  featuring  muftHogic  family  com- 
patlbiliiv  it  operates  on  both  TTL  and 
CMOS  circuits  lis  pulse  width  is  13 
seconds  ±  30*a  for  TTL  and  SV  CMOS  and 
3,0  seconds  *  30%  for  15-V  CMOS 

One  touch  or  tne  pulse  button  and  the 
DPK-1  attempts  to  injeel  a  positive  pulse, 
then  a  negative  putse.  One  ol  these  pulses 
ts  ignored,  depending  on  the  logic  slate  the 
DPK-1  output  is  biased  at  (determined  from 
node  under  test)  Keep  the  pulse  button  de- 
pressed and  after  one  second  the  DPK-1  de- 
livers a  continuous  pulse  train  of  positive 
and  negative  pulses  at  a  rate  of  1 50  pulses 


per  second.  In  the  same  manner  as  the  sn  i 
gle-shot  event,  one  of  these  pulses  will  be 
ignored    leaving  a  positive-  Of  negative- 
goin-g  pulse  train  at  a  75-pulse-per  second 
rate 

An  LED  indtcaior  flashes  once  to  cofifrnn 
single-pulse  output  and  remains  on  for  con- 
tinuous pulse  train  confirmation. 

Putse  voltage  level  is  determined  by  the 
current  requirements  ol  the  node  under 
test  The  DPK-1  output  purses  are  capable 
of  sinking  or  souicmg  up  to  100  mA.  which 
Is  sufficient  drive  to  permit  forcing  most 
nodes  to  an  opposite  stale  without 
desoldenng 

This  digital-pulse  generator  offers  short- 
en cuii  protection  Htgji  impedance  output 
tmmimum.  20-megohm)  when  not  puling 
allows  tne  DPK-1  lo  pulse  Into  a  short  cir- 
cuit continuously  without  damage 

The  DPK-1  j s  circuit-powered  at  5- IB  V 
dc  from  Vec  ot  the  circuit  under  tesi.  A 
power  cable,  wired  directly  into  the  unit, 
terminates  in  two  color-coded  vinyl- 
jacketed  alligator  clips. 

The  DPK  t  digital  puiser  comes  as  acorn^ 
plete  kiL  including  all  parts,  solder,  wire, 
PCS,  etc;,  and  a  comprehensive  construe* 
t»on  and  operating  manual.  Kil  construe* 
tion  and  teaUng  can  usually  be  completed 
in  one  to  three  hours.  Its  dimensions  are 
5  8'    x  1.0'-  x  0  7".  and  it  weighs  3  02: 

For  further  information,  contact  Gtob&t 
Specialties  Corporation.  70  Fulton  terrace. 
PO  Box  194Z  New  Haven  CT  Q650&; 
{203^624-3103. 

AIDS  FOR 
THE  BLIND  AMATEUR 

All  hough  many  textbooks  have  been 
translated  into  oral  lie  and  onto  recorded 
media,  blind  hams  technicians,  and  saen< 
lists  are  faced  with  trie  continual  trust r a 
Hon  of  obtaining  current  and  supplemental 
materials 

The  Rehabilitation  Engineering  Center 
publishes  a  newsletter  quarterly  in  braille. 
large  pan!,  and  recorded  form  which  will 
serve  as  a  guide  to  the  current  technology 
as  applied  to  the  needs  ol  the  blind  and  per- 
sons with  impaired  vision  The  newstet 
called  Technical  ftte,  facilitates  me  pursuit 
of  electronics  Interests  among  technical^ 
oriented,  visually-impaired  persons  by  serv- 
ing as  a  reference  source,  a  teaching  tool, 
and  a  hands-on  guide  for  construction  proj- 
ects through  lists  ol  materials  already 
transcribed,  catalog  abstracts,  data  on  in 
■  grated  circuits  manufacturers'  applica 
Irons  notes  and  construction  details,  to  list 
fust  a  few  ol  the  contents 

General  interest  do-n-  your  self  descrip- 
tions of  such  processes  as  soldering,  proj- 
ect layout  on  circuit  boards,  and  the  use  of 
power  tools  focus  directly  on  techniques 
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used  by  the  blind.  The  articles  in  Technical 
-  are  submitted  by  readers,  training- 
facility  personnel,  and  other  Interested  pro* 
ffrflBfnnntfl  and  non  professionals 
tn  the  Winter.  1962,  issue,  for  ex  ample, 

Soldering,  Part  IV       Singing  Carps."    -A 
Tactile  Read-Out  lor  DlgttSJ  instruments.' 
"Earphones  for  the  Blind  Traveler,"  and 

Vocational  Aids  Catalog'  were  among  the 
features.  Bi*t  Gerrey  s  "Editor's  Corner^ 
and  ■  Editor's  Crystal  Bali"  are  always 
popular. 

For  your  subscription  to  Ihe  Braille  Edi- 
tion {SI 2  per  year],  the  Large  Print  Edition 
($12  per  year),  or  the  Talking  Book  Edition 
iS6  per  year  for  haltiraefc  cassette  15/16 
IPS)  contact  Bitt  Gertey.  Editor.  Smith  K.e< 
tlewelt  Eye  Research  foundation,  2232 
Webster  Sfteet.  Ban  Francisco  CA  94175. 
Reader  Service  number  476 

PROHAM'S 
FASTRAK  ELECTRONIC  KITS 

Pro  ham  Electronics,  Inc.,  has  Just  ini  re- 
duced a  new  line  of  electronic  kits  dubbed 
me  Fastrak'  senes.  wherein  each  ktt  is  a 
functional  bunding  block  thai  can  be  as- 
sembled in  less  than  one  evening.  Fastrak 
modules  ace  for  the  novice  arid  experienced 
home-brewer  alike,  providing  not  only  ver- 
satility bui  complete  document  at  ion  as 
well.  Each  module  is  built  on  a  commercial 
grade  printed  circuit  board  that  conforms 

■he  HAM  (Hardv  pplication  Modu 

Standard  described  in  the  May,  1982,  issue 
ol  QEX  magazine,  and  is  uniform  i,  Ex< 

act  board  dimensions  are  governed  by  tne 
amount  ot  space  required:  to  accomp 
the  intended  electronic  1  unci  ion.  but  con- 
nector arrangements,  bus  witjng,  and  PC 
board  form  factor  are  un I  form  and  constant 
for  simplicity  of  assembly  and  Interconnec- 
tion between  units 

Fastrak  modules  feature  a  I  op-down  sys- 
tem design,  making  it  easy  to  configure  and 
assemble  complete  receivers,  transmitters, 
con  I  rollers,  and  instruments  from  standard 
■family'  members  Ten  Fastrak  modules 
are  available,  with  another  (en  com 
witrnn  si  *  months  Functions  performed 
range  from  basic  voltage  regulator  and 
audio-amplilier  modules  to  a  2-chip  OTMF 
decoder  and  a  l-chiu  TV. 

Fas  Irak  kits  come  with  comptele  docu 
meniatJon  and  use  readily  available  compo- 
nents. For  more  inlor matron,  wrcte  Ptoftam 
Etecuomcs.   inc..  34620  Lakeland  Boule- 
vard <  Eas  flake  OH  44094. 

ICOM  IC-45A  SYNTHESIZED 
UHF  MOBILE 

(corn  has  announced  availability  of  the 
IC-45A.  providing  FM  mobile  coverage  of 
440-45G  MHz  Major  features  are  its  small 
si*et2T '  H  x  5Vi "W  x  7"  D>.  easy  to-read 
LEDs.  5  memories,  priority  channel,  band 
and  memory  scan  with  automatic  resume, 
memory  backup  provisions,  1-MHi  up- 
button  for  quick  QSY.  and  variable  duplex 
offsets  Tne  touchione^'"  microphone  is 
included 

For  more  information,  contact  fcom 
America;  Inc.  2112  V6th  Ave.  rV£,  6e//e- 
vue  WA  98004;  (206 WS4-8 155 


MOBILE  ANTENNAS 

Valor  Enterprises,  Inr  duced  a  new 

series  of  mobile  high-frequency  antennas 
at  the  Chicago  C£S  Show  last  June  These 
HF  mobile  antennas  for  the  professional 
and  amateur  operator  are  approximately  fl 
feel  in  length,  and  are  of  a  heavy-duty  siim 
line  construction  designed  for  HF  amateur 
bands  on  75,  40.  20.  15.  and  10  meters 
Heavy-gauge  copper  wrre  wound  on 
hbergisss  wiih  nickel-chrome  brass  fit- 
tings, and  17-7  taper  ground  stainless  steel 


whips  ensure  dependable  mobile  opera- 
lion.  The  4  stain  lesssieel  whip  is  field- 
tuned  for  lowest  vswr  and  douOle-locked 
with  stainless-steel  set  screws.  The  anten- 
nas feature  3/8-24  ferrules  to  Fit  standard 
mo  bite  mounts  and  are  power- rated  a  I  500 
Waits  PEP  lor  top  mobile  performance. 

For  further  details,  contact  Vafor  Enter* 
prises,  Inc.,  16$  W  Hamilton  St.  West 
Milton  OH  45383  Reader  Service  number 
404 

RETICON  ACTIVE  FILTER 

Applied  Indention  is  the  source  tor  the 
recently  ini  reduced  Ret  icon  fi-5620  pro- 
grammable active  fitter— a  complex  MOS 
integrated  circuit  The  R-5620  uses 
switched -capacitor  technology  to  syn- 
thesize a  twc-pole  pair  active  filter  that  re- 
quires no  external  components  and 
operates  ever  the  range  of  0  05  to  25  kHz. 

The  five  basic  tiller  types:  low-pass,  high 
pass,  bandpass,  band  reject,  and  all-pass 
can  all  be  implemented  by  the  R-5620,  ai  » 
programmable  sine-wave  oscillator  is  also 
possible 

Switched  capacitor  filters  (SCFsj  are 
analog  fitters  tn  which  fi*ed  resistors  are 
replaced  toy  time-division'variable  swit  cned 
capacitors,  resulting  in  very  stable  filters 
that  can  be  tuned  with  a  variable  clock 
source. 

The  simple  programmabillty  of  this  new 
SCF  makes  it  attractive  lor  comp un- 
controlled synthesizers  and  olhe*  analog/ 
digital  systems  applications. 

For  additional  information,  contact  Ap 
plted Invention.  RFD*2.  Route 21,  Htttsoate 
NY  12520,  Reader  Service  number  4B3 


YAESLTS  ACTIVE  ANTENNA 

Vaesu  Electronics  Corporation  recenily 
announced  the  introduction  of  the  FFuV 
7700  active  antenna  tot  the  FR&7700  de- 
luxe HF  receiver 

The  FRA-77G0  utilizes  a  four-foot  I  li-ffle 
lef)  whip  in  con | unction  with  a  tow-distor- 
tion MOSFETpfeampiiflerk  providing  short- 
wave reception  for  receiver  owners  unable 
to  erect  an  outdoor  antenna.  The  FRA-7/0O 
includes  front-panel  gam  control,  tuned- 
circuit  peaking,  and  a  preamplifier  on/off 
switch  for  maximum  versatility 

For  details  on  the  FRA-7700.  contact 
Vaesu  Eiectromcs  Carp,  PO  Box  49.  Pare 
mount  CA  90723.  Reader  Service  number 
486. 


RT-1100 
MULTIMODE  TERMINAL 

DGM  Electronics  has  iust  introduced  the 
HT-1 100  receive  terminal  far  Baudot.  ASCII. 
and  Morse,  The  RTH00  converts  the  audio 
from  your  receiver,  decodes  it,  and  displays 
the  words  on  a  video  monitor  or  TV  set 
{using  rf  modulator*  The  RT-1JQ0  incor- 
porates an  active  filter  demodulator  with 
scope-tuning  outputs,  It  will  copy  170-.  425-, 
and  850Hz-shih  RTTY  signals  at  speeds  of 
60,  66.  75,  and  i00  wpm  on  Baudot  and  1 10 
baud  on  ASCII.  The  una  will  copy  6-60  wpm 
Morse  signals  using  automatic  or  manual 
speed  tracking.  The  RT-110O  has  a  parallel 
ASCII  punter  output  for  hard  copy  The 
video  output  provides  ?6  lines  of  32  char 
acters  per  line  with  2  pages.  The  second 
page  i$  stored  in  memory  and  can  be  re- 
called by  using  the  page  t-2  switch  on  the 
front  panel  The  unit  has  a  built-in  1 10-V-ac 
power  supply  and  is  housed1  in  an  attractive 
3f"  x  10"  x  10"  case  with  brushed,  anodized 
front  and  rear  panels.  The  cover  Is  a  gray 
wrinkle  finish  The  unit  comes  with  a  one- 
year  warranty  on  parts  and  labor. 

For  more  information,  coniaci  DOM  Efec- 
tronrcs,  too.  787  Bnar  Lane.  Beloil  Wt 
5351 1:  (6Q8h362-0410.  Reader  Service 
number  477, 

MOBILE  ANTENNA 

CONVERTER 

JL  Industries  has  just  announced  their 
new  X,-  Panda-  Five  mobile  antenna  adapter, 
which  enables  the  owner  of  a  Hustler.  Hy- 
Gam.  or  similar  mobile  antenna  to  convert 
his  antenna  to  a  five-bander  by  adding 
resonators. 

The  XPandaFive  consists  of  a  preclston- 
machined  aluminum  hub  fitted  with  five 
rustproof  W  by  24"  studs  made  from  high- 
tensile-strength  carbon  steel  The  hub  is  at- 
tached to  the  antenna  mast,  and  each  ol 
the  five  resonators  screws  onto  ihe  hub. 
One  resonator  is  mounted  vertically  and 
four  are  mounted  horizontally 

When  the  adapter  is  installed  on  your  an- 
tenna, you  can  use  either  regular  or  super - 
size  resonators  and  change  bands  without 
leaving  I  he  driver's  seat.  This  assumes,  of 
course,  thai  you  pre-tuneeach  resonator  to 
your  favorite  operating  frequency  m  ihat 
band  No  antenna  tuner  is  required, 

The  X  Panda-Five  also  makes  a  oood  an- 
tenna for  apartment  houses  and  condomin- 
iums when  fitted  with  the  appropriate 
resonators  and  ground  planes.  It  can  be 


DGM  Electronics  RT-7 100  receive  term  in  at 


used  to  make  a  multiband  antenna  system 
for  vans,  campers,  motor  homes,  and  travel 
trailers. 

For  more  information,  contact  JL  Indus- 
trtes.  PO  Box  03O413.  fort  Lauderdale  FL 
23303.  Reader  Service  number  490 


ANTENNA  COUPLER 

Wayne  Research  &  Development  has  an- 
nounced the  aval lability  of  a  new  antenna 
coupler  that  replaces  Ihe  center  insulator 
of  a  balanced  rf  antenna  system.  The 
Wayne  6-T4  antenna  coupler  contains  an 
air  baton,  a  tapped  inductor,  and  a  variable 
capacitor  The  coupler  t$  housed  in  an  ASS 
plastic  box  with  a  removable  lid  tor  inspec- 
tion and  servicing.  The  strain  insulator  is 
made  of  Delrin"    plastic. 

With  the  aid  of  graphs  in  the  Instruction 
booklet  {supplied!  and  an  swr  meter,  the 
user  can  design  a  matching  network  to 
match  the  low  impedance  of  his  wire  beam 
or  the  high  impedance  of  his  loop  anten- 
nas Using  Ihe  network  as  a  T  or  an  L,  the 
Wayne  6-T-L  antenna  coupler  wilt  match 
impedances  over  a  frequency  range  from 
1.8  to  30  MH*. 

The  insertion  loss  is  not  more  than 
-  0.006  dBirom  18  to 25 MHz.  and  minimal 
from  25  to  30  MHz:  The  introductory  price  *s 


The  Wayne  8 TL  antenna  coupler 


$49,95  For  further  information,  contact 
Wayne  L  Jamison  W5FJS,  Wayne  Re- 
search &  Development,  PO  Box  75144. 
Houston  TX  77234,  Reader  Service  number 
478 


Vaesu s  FRA-7700  acttve  antenna 


The  X-PandiiFive  mobile  antenna  adapter  byJL  Industries 
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AVANTEK 

GPD  SERIES    AMPLIFIERS 

GPD  401,402,403 

12  -  14      DB  GAIN 

3-100  MHZ  POWER   15  VDC  TOS   MOUNTING 

IDEAL  FOR  COUNTER  AND  TV   PREAMPLIFIERS 
COMPLETE   WITH  CIRCUIT  BOARD  FOR  MOUNTING 

$25.00  EA.  ,  SET  OF  THREE  $65.00 

AMATEUR 
MICROWAVE    DOWNCONVERTER 


COUPLf  Tl         *S5i*t8L!ED        READ*    TO   INSTALL 

SPECIAL    $179.95 


A  KIT 


LUDINC   SHIPPING    (U-P.S*! 


VISA 


V.A£T£ftCAHP  ACCEPTED 


511'    riB   5>  -,AI% 

TUNES   j.t  Ghi      r>   :.*  Ghj 
PB;  rrl-H  :o    dB  Oais 

■    TV    ( 


dB  si 
[ 


OUTPUT    IMPEDANCE    75  OR    ItlO  OHVi 
f  ULL   YEAR  WARRANTY 

*KCE  guaranteed  OR 

YOUR   MONEY    RE F US' DEO 


CALL    (804)489-2156    „„? 
ELECTRONIC    HOBBY    INNOVATIONS 

7510     GRAN8Y     STREET     SUITE   307     NORFOLK  ,  VIRGINIA     23505 


FREQUENCY  COUNTERS  to  1 .3  GHZ 

By  OPTOELECTRONICS  irxc    Ft  Lauderdale,  Florida 
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G.  W,  Legel's  (N6TO)  article  "Dissertation 
Upon   Roast   Pig"  (October)  otters  an  in 
leresilng    and    useful    suggestion    for 
transformer  salvage,  but  Ignores  an  extreme- 
ly important  persona!  caveat. 

Old  transformers  were  frequently  filled 
with  potychlorlnated  b [phenyls  (PCBs).  This 
la  a  dangerous,  toxic  malarial  that  should  be 
dealt  with  by  trained  professionals.  Old,  oil- 
cooled  transformers  must  be  presumed  con 
laminated.  Unless  they  bear  a  green  certifi- 
es I  Ion  sticker,  they  should  not  be  handled  by 
amateurs  under  any  circumstances. 

Tom  Archef  KCSMR 
Huron  OH 

The  1100  TVRO  receiver  Is  a  real  winner. 
I'm  going  to  build  one,  except  lor  one  small 
detail.  The  August  Issue  of  73  (on  page  64) 
has  the  layout  of  the  down  converter  used  in 
Rets  'Cheap  Trick."  The  only  problem  is 
thai  in  Fig.  4  the  scale  Is  10mm  per  division. 
The  printed  veraton  IS  128mm  long  when  rt 


should  be  100mm,  f"m  sure  that  was  done  tor 
clarity,  but  it  is  hard  to  Interpolate  128mm  to 
100mm.  Tm  also  sure  that  you  know  the 

dimensions  at  (he  frequency  are  critical 

What  I'm  asking  is  if  you  have  an  aciual- 
size  drawing  from  Steve  Gibson,  could  you 
print  it  in  the  next  issue  at  1:1?  Please?? 

David  Laws  on  WA1YMC5 
Dalles  TX 

Here  you  go.  —  Ed 

Fie.  1 1n  "The  Vertical  Deuce,"  on  page 81 
of  the  September  issue,  was  drawn  incor- 
rectly. As  drawn,  closing  the  relay  would 
pu  t  a  short  a c rosa  t  h e  c e n  ter  co nd uc  to  r  a nd 
braid  of  the  feedline.  Instead,  the  braid 
should  be  con  nee  ted  directly  to  ground  and 
the  center  conductor  should  be  hooked  up 
to  the  cofi  at  the  opposite  and  from  the 
antenna, 

Avery  Jenkins  WB8JLG 
72  Staff 


wm  HELP 


I  need  the  manual  and/or  schematic  for  a 
Knight  T150  transmitter  I  am  willing  to  pay 
a  reasonable  amount  lor  any  information 

J.  W  Roberoon  W5RDI 

74S  Willow  St 

Hurst  TX  76053 

Anyone  out  there  have  a  schematic  for 
an  Amoco  six -me  ter  type  CM  VHP  convert 
or?  Expenses  wilt  be  reimbursed. 

H.  S   Robb  AFtW 
Box  17 

Bird  island  MN  SS310 


I  would  appreciate  Information  on  us- 
ing the  Interact  computer  in  amateur  radk> 
applications. 

George  W.  Momn  W2DGZ 
950  Erten  Drive 
York  PA  17402 

I  need  a  schematic  tor  a  Majestic  Fair- 
lax  model  200  super  net  broadcast  receiv- 
er I  win  pay  copy/mail  costs. 

Dan  Slndorf  KStC 

T1937  McCoy  Drive 

Omaha  NE  64123 


80M  IN  24  FT! 


^vv^N 


xw1 


Put  a  broad  bandwidth  80M  dipole  in  24  ft  with  the 
SLINKY  DIPOLE fL  antenna.  Comparable  low  SWR,  space 
savings  and  performance  on  ALL  HF  bands,  including 
SWL  and  WARC  Complete  kit;  2  fecial  4"  coils,  50' 
RG-58/U  coax,  bafun  kit,  mounting  hardware  and 
instructions.  Great  for  apartments,  condominiums,  motels 
and  vacation  use.  Easy  set  up  and  adjustment 

Ask  for  FREE  antenna  comparison  sheet 


Blacksburg  Group 

Box  242  Suite  500 
Blacksburg,  Virginia  24060 
703/95 1  -9030 


49,95  postpaid    fmU.SA) 

Money  Back  Guarantee 
Virginia  residents    ^ 
add  4%  sales  tax 


MOBILE   POWER 
For  Your  H.T. 

o^y  $21 25ppd! 

The  new  MOBILE  ENERGIZER  will  provide 
operating  power  for  your  H.T,  from  ony  12  volt  source, 
and  charge  it's  nicads  at  the  same  time!  Featuring 
a  time-proven  regulator  circuit  enclosed  in  a  tough, 
rugged  housing  that  plugs  into  the  cigarette  light- 
er jack  of  your  car,  it  will  work  with  any  synthe- 
sized HLT.  except  leom,  Azden.  and  Tempo  S-15. 
Specify   HT.  model  when  ordering, 

ONTEMPORARY  ELECTRONIC  PRODUCTS 


PO    BOX  570549 
MIAMI,   FL  33t57 


v*  Itt4 


rMULTI-BAND  SLOPERS" 

160.  80,  and  40  meters 

Outstanding  OX  performance  of  slopers  ts  well  known  Now  you  can  erv 
-joy  2  Of  3  band  BlG-SlGNAL  reporjs!  Automatic  Dnndswilch.ng  *  Very 
low  SWfl  -Coax  feed*  2kw  power  *  Compact  ■  Ground  or  tower  feed 
■  Hang  from  <my  support  25  H.  high  or  higher  -  Easy  to  install  *  Very 
low  profile  *  Complete  Instructions  -  Immediate  shipment-  Check  ok 

3  BAND  SLOPE R    160,  80,  &  40  Motors    60  It- ion g        S  43  flfi  frt  ppd 

-^ =— ^^^^^^^^ 


Z  BAND  SLQFER-  SO  &  4QMetars      41  H    long 


S  30  oo  frt  ppd 


3-BAND  NO  TRAP  DtPOLE.  16(LfCLft4QM-1l3lt.  forto        S  66  °o  frt  ppd 


Z-BANONOTflAP  WPOLE 


60  &4QM  ■  84tl    long         S  49  <W  Irt.ppd 


FOR  ADDNL  INFO  on  these  and  other  unique  antennas 


send    SASE 


W9INN   ANTENNAS 
BOX  393-S  MT.  PROSPECT,  IL  60056 


CALLLEffER 


ONLY 

$5 


HATS 


101  Elm  St  Suite  4 
Peterborough,  NH  03458 


i^*1S7 


LINE  1 
LINE  2 

LINE  3 


m  Ah  Size  Fit!  W   a    '..       '.'    ■  ■■    ■ 

I     1  Morse**,  ^^^Jt  □  My  Own  Logo 

CIRCLE  ONE 
Green  Blue  lied  Gold 


. 

■ 

■    ■ 

1 

Or 


i-L 


I  I  I  M  ]  I  ! 


Introduced  and  the  talk  of  the  Dayton  Manifest  these  Attractive  and 
Durable  Call  Letter  I  hits  are  just  the  thing  for  Manifests,  Field  Day. 
contests  und  Club  Activtius,  Messages  an*  printed  In  computer  and 
tan  be  up  to  6  lines  of  18  small  letters,  3  lines  of  9  large  letters  or 
any  cobination.  The  Morse  Key  or  your  logo  takes  one  large  line. 
Discounts  for  Club  ordeis  and  Free  logo  with  orders  for  12  and  up. 
Once  your  logo  is  on  file  with  us  it  is  free  with  any  quantity,  and 
remember  every  hat  can  have  a  different  call  or  message. 

CALL  LETTER 


T  SHIRTS 


T  Shirts  are  Highest  Quality 
SO/SO  Cotton  Polyester 


DX  MOUND 

DAYTON  '82 

FIELD  DAY 

ANY  MESSAGE 


S3 

Wei 

LINE  2 
LINE  3 
LINE  4 
LINES 


[    1  Morsekey 


COLOR 

White/Blue  Trim      White/Red  Trim 

Light  Blue        Tan 

SIZE 

Adult   Sm    Med  Lrge    X-Lrge 

Child    2-4    6-8    10-12    14-16 


|~1  My  Own  logo     >  Provtde  B  a  W  Copy) 
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Our  comfortable  and  durable   T  Shirts  aru   the  Finest  quality  avail- 
able. Make   up  your  own  message,  DXCC,  WAS,  WAC,  Mams  do  it 

I  with  higher  frequency,  DX  Hound,  DX-Peditions,  Please  QSL  and 
any  other  message.  Up  to  six  lines  of  10  large  letters  each  or  up  to 
12  lines  of  20  small  letters  each.  Discounts  for  Club  orders  and 
FREE  logo  with  orders  for   12  or  more.   FAST  MAIL  ORDER  I  ! 

i 

[CALL  LETTER  HATS    101  Llm  St.  Suite  4,  Peterborough,  NH  034  5  8 


H2NSD/ 1 / 

NUT    BTflTEl 
■  »  W4I 

| 

\                    J 

1 

1 

I 
I 

I   Name    _ 
1 

I    Add 'ess 
I 

!    City 

I 
I 

Card 

I 

I   Signature 

I 
I 
1 


State 


Zip 


CK  □  Money  Order  D  Charge  Card  □ 


Exp  Date 


ORDER  BLANK 


Add  SZ  To  Total  For  Shipping  Charges 


See  Ltst  of  Ativerttsers  on  page  130 
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Season's  Greetings 


UNIVERSAL  COMMUNICATIONS 

P.O.  BOX  339 

ARLINGTON,  TEXAS  76004-0339 

(817)860-1641 


A  DIVISION  OF 
INNOVATIVE  LABS,  INC. 


KITS 

DOWN  CONVERTER 

VARIABLE  P/S 

CIGAR  ANTENNA 

•  KIT  SPECIAL 

(ORDER  ALL  THREE  &  SAVE). . . 

HIGH-GAIN  TRANSISTOR 

DRIFT  MODIFICATION 


*   *   ♦   * 


.  $  1  y.yo 
.$19.95 
.$19.95 

.  $49.95 
. .  $6.95 
..$1.25 


KD  44  DISH  ANTENNA $47.95 


ASSEMBLED 

ASSEMBLED  DOWN  CONVERTER $39.95 

ASSEMBLED  POWER  SUPPLY $29.95 

CIGAR  ANTENNA : . . . '. $19.95 

ULTIMATE  SPECIAL 

(ALL  THREE  ABOVE  PRODUCTS) .$79.95 

SUPERVERTER  I— CRYSTAL  NOT  INCL 

(ASSEMBLED   ONLY) $109.95 

SELECTIVE  PREAMP • $26  95 


OUR  PRODUCT  MAY  BE  COPIED. .  .BUT  THE  PERFORMANCE  IS  NEVER  EQUALLED 


MC— VISA  WELCOME 


8:30-5:30  MON-FRI 


J 


HOW  CAN  I  INTERCEPT 
SMUGGLERS?  SECRET 
SATELLITES?   RESCUE 

MISSIONS?   SIGNALS 
FROM  SPACE? 


WHAT  IS  THE  TRUTH 
ABOUT  ANTENNAS? 
TUNERS?  PREAMPLIFIERS? 

HOW  CAN  I  CHOOSE  THE  BEST 
RECEIVER?   ANTENNA? 


^ 


WHAT  ARE  THE  LAWS  REGARD- 
ING LISTENING  IN? 

UNCOVER  LISTENING 
EXCITEMENT  YOU 
NEVER  THOUGHT 
POSSIBLE! 

For  your  FREE  COPY  of 
MONITORING  TIMES-- 

CALL  NOW!   Toll-free 
1  800/438  8155 
(corn.  US  except  NO, 
Others  dial  1-704/837-2216 

or  write  to 

Grove  Enterprises,  Dept.  D   ,  140  Dog  Branch  Road 

Brasstown,  NC  28902  ^3sz 


CALL  TOLL  FREE 
1  -800-238-61 

In  TN.  call  901-683-9125 

MEMPHIS  AMATEUR 
ELECTRONICS 

(Fornieriy-Geimantowfi-Sefe-ftose) 

Authorized  Dealer  for  Kenwood,  Icom,  Drake, 
Mirage,  AEA,  Info-Tech,  Ten-Tec,  MFJ,  and  B&W, 
Used  Equipment 


MON-FRI  9:00—5:00 
SAT  9:00—12:00 


**  139 


Write:  1465  Wells  Stat.  Rd,  Memphis,  Tn.  38108 
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with  a  subscription  to 
73  MAGAZINE 

73  is  a  virtual  encyclopedia  for  radio  amateurs, 
covering  everything  from  Amplifiers  to  Zepps, 

including 


Amateur  Radio's 
Technical  Journal 


gjS2£$&* 


*Diintal  communications 


i 


*  Hardware  construction 


Pioneering  articles 


♦Satellite  TV 


No  other  ham  radio  magazine  covers  the  en- 
tire spectrum  of  amateur  radio  better  thun 
73.  Can  you  think  of  a  nicer  way  to  say  Hap- 
py Holidays  to  vour  favorite  ham  than  I 
sending  them  a  subscription  to  73  Magazine? 
Alter  all,  it  is  better  to  Send  than  to  receive. 


Q  Check  enclosed 

□  MC       □  VISA 

Card*  _^_^_ 


YES! 

Td  like  to  give 

73  Magazine  for  the 

holidays,  (12  issues — $19.97). 


□  AE       DBillme  '    "** 


E\p.    date 
Signature 

Interbank  l 


ue_ 
Address 

City 


Stau 


Zip. 


Plea?**  enk-r  a  one  year  sift  subscription  to: 

Name  . 


Address 
Citv 


Zip_ 


CBftiida  &  Mimlii  •22.1)7.  1  ynr  unly,  US.  Funds 
Foreign  139.97,  1  vi-ar  tiiih.  I.   S    Fuodh  Drjn  n  on  U,S.  Bank- 
All  Gift  Suh*cripiions  hr,:in  With  Jan    18&3  Issue, 
73  M.i^iizitif*Iktx  93i*Fttrniimi(Jak,  NY  1 1737  620R6 


J 


1 


\\'%  Hard  To  Be  Humble  When  You're 

Number  One  On  2  Meters! 


The  best  selling  and  per- 
forming 2  meter  FM  rig 
in  the  USA,  gives  you  more 
for  your  money. 
25  watts,  Touchtone® 
mike,  10  memories 
with  built-in  memory 
retention,  scanning 
priority  channel,  sub-audible 
tone  module  built-in  .  .  . 
and  much,  much  more! 

Call  or  write  for  brochure. 


ORDER  NOW  DIRECT 
CALL  TOLL  FREE 

800-251-4141 

This  number  for  ORDERS  ONLY! 
ORDER  DIRECT  or  it  your  dealer! 

DISTRIBUTED  BY; 


FM2030 


SSKDK 


INCLUDES  Tone  Pad  Microphone  aod  all  accessories. 
Shipping:  $5.00  Eastern  U.S.A.  $7.50  Western  U.S.A. 


Central  &  South  American  orders: 
PHONE:  (305}  592-7016 


*^Bi 


$309 


Mail  Order  -  COD  -  Bank  Cards 

Company  reserves  the  right  to  change  specifications 


KDK    DISTRIBUTING    CO.,  INC.        i^°'  and  prices  without  notice 

762  S.  GALLATIN  RD.  (MADISON  SQUARE  SHOPPING  CTR.)  -  MADISON,  TN  37115  -  PHONE  (61 5)  865  7949  -TLX56-S652 


r  See  List  of  Advertisers  on  page  130 
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REVIEW 


THE  HF  10/160  SOLI D-ST ATE 
PLL  TRANSCEIVER 

The  votce  at  Itie  other  end  of  the  tele- 
phone line  belonged  to  Bruce  Stwrertoik, 
president  of  National  Communications 
Group,  Inc..  importers  of  thai  nice  hitle 
NCG  15- meter  monoband  rig  which  was  re- 
potted on  in  Ihe  July,  1981,  73,  Now.  It  isn  « 
unusual  lor  Bruce  to  call  and  chat,  but  I 
sensed  lhat  i*e  had  something  special  up 
his  sleeve  this  lime.  Afier  the  usual  chil 
chat,  he  dropped  the  other  shoe:  Jim.  iwe 
lusr  got  a  new  rig  in  tram  Japan,  how  d  you 
like  to  pul  it  through  us  paces''" 

At  the  hint  of  something  new  and  possi- 
bly different,  my  mind  began  racing  with 
questions  such  as  what  kind  o*  rig?  For 
which  bands?  How  much  power?  Whai 
does  il  look  like?  How  does  it  play?  What 
features?  You  know  the  kind  oT  things  I 
mean,  but  i  barely  managed  lo  get  a  lew 
of  I  hem  across  lo  Bruce  as  I  quickly  stam- 
mered a    Sure  id  be  delighted' 

Bruce  hastened  to  explain  mat  this  rig 
would  be  a  scoop  tor  73  since  there  ate  only 
two  in  the  States  at  the  moment,  bul  a  lot 
more  on  the  way- 1  was  to  get  the  f  If  si  one  10 
test  and  Bruce  was  to  Keep  the  other  tor 
himsel f .  As  a  mat ter  of  (ac l ,  the  Eng i ish-ian^ 
guage  manuals  weren't  quite  ready  yet,  he 
said,  so  I  could  expect  only  a  spec  sheet 
and  a  brief  translation  of  some  of  the  tea- 
tures,  operaling  hints,  and  comparisons 
with  similar  rigs  currently  on  the  market 

The  NCG  HF  10r160  transceiver  is  much 
as  one  would  expect.  It  is  definitely  a  new 
generation  transceiver,  wtth  solid-slate  cir- 
cuitry and  Pit-  frequency  synthesis.  And 
apparently,  I'  one  can  judge  from  the  pic- 
tures *n  CQ-Ham  tfatfiojhe  Japanese  ama 
teur  radio  magazine,  it  has  been  in  use  in 
Japan  for  some  time. 

Physical  Description 

The  transceiver  is  manufactured  try  Mat 
sushrta   Electronic   Industries  Company 
Ltd,,   a   parenl    company    of    Panasonic, 
among  others  It  measures  appiosumateTy 
13  inches  wide  by  5-1/2  inches  high  by  i€ 
inches  deep  {it  you  count  the  massive  rear 
panel  heat  sink)  and  weighs  |ust  shy  of  21 
pounds      but  wan  a  minute:  that  includes 
both  ac  and  dc  supplies— built  to!  No  need 
tor  an  eternal  supply,  whether  you  are  mo- 
bile or  fixed.  The  usual  tilt  bail  on  the  bot- 
tom to  raise  the  ttq  to  a  comfortable  angle 
for  viewing  the  front  panel  is  provided,  and 
there  is  I  he  side  carry  mg  handle  intended 
to  make  the  rig  conveniently  portable  The 


case  is  dull  bteck  and  has  a  vaguely  m 
tary,  ie,  functional,  look.  Perhaps  the  first 
thing  you  notice  is  the  centrally-located 
spinner  dial  on  me  from  panel,  just  below 
the  targe  digital  readout  Irequency  display 
whose  green  alphanumericsare  nearly  one- 
half  inch  high  and  are  easy  to  read  There 
arg  prefix  letters  ahead  of  the  numbers 
when  the  rig  Is  operated  in  its  various 
modes:  C  for  CW,  IT  for  upper  side- 
band, and  "L"  tor  tower  sideband. 

The  VOX  sensitivity.  VOX  delay,  and  anti- 
VOX  controls  are  on  Ihe  left-hand  side  of 
the  ng,  and  the  VOX  sensitivity  control 
knob  has  a  concentric  swiich  for  ihe 
100-kHz  frequency  marker  provided  m  add* 
tion  lo  Ihe  synthesized  readout,  because 
this  permits  the  on- board  phase-locked - 
toop  circuitry  to  be  zeroed  against  WWV, 
for  example 

The  new  bands  are  provided  for  as  wed. 
and  the  rig  covers  ail  amateur  frequencies 
with  generous  overlap  on  Ihe  ends  for 
MARS  or  other  use  The  5-meter  dial  is  in 
the  upper  left -hand  corner,  ami  indicates 
relative  power  output  or  ALC  (your  choice) 
m  the  transmit  mode  and  S  meter  readings 
in  the  receive  mode  As  a  matter  oi  fact,  t 
think  you  would  be  particularly  pleased 
with  the  S-meter  as  ti  doesn't  seem  to  be 
particularly  scotch  or  particularly  gen 
erou*  Somehow,  I  have  the  feeling  that  H 
is  about  right — and  consistent— from  band 
to  band. 

The  power  on-off  switch  is  a  toggle  in  the 
upper  lei t 'hand  corner;  below  Ihe  meter 
is  a  row  of  swilches  thai  conirol  receiver 
fu  net  Ion  s  such  as  noise  blanker,  meter 
scale,  fast -slow  age.  and  tuning  rate  The 
tuning  device  is  an  optical  chopper  which 
permits  simple  dial  lock  to  a  desired  fre- 
quency simply  by  disengaging  the  manual 
dial  There  is  a  tuning-rale  switch  mat  per- 
mits you  to  tune  each  band  in  25  Hi.  100-Hz, 
Of  1-kHz  increments  Right  next  to  that 
manual  selector  is  an  auto-tuning  switch 
thai  fund  ions  in  the  up  or  down  modes, 
and  changes  frequency  at  the  rate  selected 
by  Ihe  adjacent  rate  switch.  1  never  thought 
I  would  need— or  want  —such  a  device,  but 
il "s  handy  and  I  use  it  a  lot. 

Below  Ihe  switches  just  mentioned  are 
ihe  microphone  connector  {standard  Jap- 
anese 4-pin)  and  the  phone  jack  i  standard 
tWmcb  diameter)  right  next  to  it  Then 
comes  the  key  jack,  which  uses  I  he  smaller 
diameter  plug  of  the  s»ze  used  to  plug  in 
speakers  and  ihe  like  |l  believe  it  is  168' 
diameter)  Fortunately  anoiher  rig  I  tested 
recently  had  this  size  Key  tack,  so  I  was 


ready  but  on  the  front  pan e I ?  Why  there  or 
all  places?  The  answer  is  simple — conve- 
nience, i  realized  thai  as  1  recalled  the  many 
times  I  nave  fumbled  around  ihe  back  of  a 
rig  in  the  dark  try  ins  to  find  the  key  jack. 

The  HF  iGYteG  has  a  built-in  speaker 
placed  on  the  bottom  plate  ol  the  r»g<  and  a 
lack  for  an  exiornal  speaker  should  you 
wish  lo  use  one.  I  found  the  audio  quail ly  to 
be  qu ite  good* even  wit h  t he  smal I  enclosed 
speaker,     and  that  certainly  is  the  way  to 
go  for  portable/mobile, .  .unless  or  until 
you  wear  headphones,  of  course.  An  exter- 
nal speaker  is  normally  used  in  my  shack, 
however;  so  t  used  that  for  ihe  evaluation. 
Next  to  the  key  lack  is  the  mode-selector 
switch— permitting  wide  or  narrow  CW  and 
Upper  or  lower  sideband,     you  nave  to 
choose  which.  On  the  dial  escutcheon  you 
will  find  two  small  push-buttons  that  ac- 
tivate me  dial  lock  (left  button)  and  the 
TX/RX  REV  switch  On  the  upper  right-hand 
side  gl  the  panel  you  will  find  the  Delta  F 
switch  and  the  RX  offset  switch  |RlTi 

The  Delta  F  control  corresponds  to  the 
receiver  incremental  tuning  control  tFWTion 
the  olher  rigs.  By  pushing  the  switch,  a  red 
LED  comes  on  to  show  t  hat  I  he  ci rcuit  i s  ac- 
tivated  Now,  by  varying  the  Delta  F  knob, 
you  can  adjust  me  receive  frequency  higher 
or  lower  than  the  dial-set  frequency  by 
about  i  kHz. 

The  TXrRX  REV  control  permits  further 
adjustment  of  the  transmil  or  receive  fre- 
quencies separately.  When  the  switch  is 
depressed,  a  red  LED  is  ilJuminaied  to  Show 
mat  the  circuit  is  active.   Here's  how  it 
works.  Suppose  you  want  to  leave  your 
transmit  frequency  where  n  Is  but  wish  to 
change  the  receive  frequency.  Push  in  the 
TX/HX  REV  switch  to  lock  the  transmitter 
frequency  on  the  existing  dial  setting.  Now 
the  receive  frequency  can  be  adjusted  by 
the  main  tuning  dial.  This  gives  the  effect  of 
a  dual  vfo,  and  permits  you  to  set  me  trans- 
mitter up  live,"  tor  example,  when  working 
DX  on  a  splil  freauencv-  and  then  use  the  re 
ceiver  and  mam  dial  to  tune  the  OX  station. 
If  you  wish  to  listen  to  yottr  frequency  mo- 
mentarily, turn  the  TX/FtX  REV  switch  oft, 
and  presto,  you're  back  on  the  transmit 
frequency  with  the  receiver 

The  memory-selection  push-bultons  are 
next,  and  require  a  separate  discus 
sion — so  we'll  come  back  to  them  later. 
You  should  know,  however,  that  you  can 
store  up  to  four  different  Irequencies  and 
scan  between  any  part  of  them  at  a  variable 
rale,  using    aulowafch 

it  you  really  want  to  get  fancy  about  aft 
lhns,  you  can  use  all  these  leatures  in  con- 
cert: TXiRX  REV,  Delta  F,  and  memory  se- 
led.  I  am  sure  I  hat  an  accomplished  dial 
twister  and  button  pusher  could  really  play 
a  symphony  on  this  Fig  after  a  few  evenings 
of  practice  Versatility  is  the  name  ol  the 
game  wi  th  the  H  F  1 0Y1 60  from  NCG ,  and  its 
unlikely  you  will  run  qui  ol  permutaltons 
and  combinations  to  try. 
The  main  control  knobs  of  the  trans- 


ceiver he  below  the  switches,  and  Include  in 
the  top  row:  transmit  frequency  variation 
tDeiia  F|,  M  tuning  (a  1  kHz)  a™*  ,h* 
audio/rf  gain  controls  on  concentric  shafis 
for  the  receiver;  and  in  Ihe  bottom  raw:  the 
mike  gain/CW  carner-contTOl  knob,  the 
a  udi  o-compressorf  speech-pr  ocesso  r  con- 
trol, and  finally  Ihe  band  switch  covering 
1. 8-29 ,7  M  Hz 

I  found  that  alt  controls  fail  more  or  less 
conveniently  to  hand,  and  that  if  you  have 
used  any  of  the  modem  solid-stale  rigs 
from  Japan,  you  will  tlnd  everything  about 
where  you  expect  it  I  was  impressed  with 
the  nice  manual  tuning  feel  and  the  ulter 
simplicity  of  using  Ihe  rig. 

Electrical  Description 

The   NCG    HF   10/taO  contains   30   In- 
tegrated   circuits.   8    FETs     and    124   di 
odesmansistors-   Power   consumption    Is 
nominally  50  Watts  on  receiving  in  the  ac 
mode,  ana 06  Amperes  current  drain  in  the 
dc    mode.  Transmitting   consumes  550 
Watts  m  the  ac  mode,  and  20  Amperes  cur- 
rent dram  in  the  ric  mode.  Nominal  dc  voll- 
age  requirements  are  13,0  volts  (negative 
ground)  at  20  Amps— enough  to  require 
thai  you  have  a  battery  charger  <J  porta 
bie,  or  a  good  alternator  syglem  if  mobile 
and  operating  at  the  Full-power  capability 
Ac  requirements  are  the  usual  120  volts 
50  cycles. 

Band  Coverage 

The  HF  10M60  covers  f  £-2-0  MHz  -n  the 
160-meter  band,  35-4.0  MHz  m  the  BOmete' 
band,  7.07.3  MHz  in  the  40-meier  hand, 
10,0-10.5  MH?  in  the  30~meier  band  (pro 
viding  some  general  reception,  too), 
14.014.35  MHz  in  the  20-meter  band, 
18.066- IB.  168  MH;  in  the  17-meter  band. 
21  21.45  MHz  in  the  15-meter  band, 
24  89-24  99  MHz  in  the  12-meter  band,  and 
29  0-29  7  MH2  in  Ihe  10- meter  band 

Stability  is  given  as  less  than  ±  200  Hz 
within  one  hour  and  tess  than  s  20  Hz  a  her 
one  hour  A  comment  about  the  extraor- 
dinary liequency  stability  was  received 
from  a  ham  on  40  meters  who  nad  been  lis- 
tening  to  me  for  a  half  an  hour*  He  men- 
tioned lhal  my  frequency  as  measured  on 
his  frequency  meter  had  nol  changed  one 
cycle  during  the  entire  time  he  had  been 
monitoring!  This  means  that  both  voHaoe 
and  temperature  stability  is  excellent-  The 
comment,  by  the  way,  was  unsolicited 

Transmitter  Description 

The  final  stage  input  is  200  Watts  1180- 12 
meters)  and  100  Watts  on  to  meters.  Bal- 
anced-type modulation  is  used,  and  carrier 
suppression  is  more  than  40  dB,  Sideband 
suppression  is  more  than  50  dB,  and  spuri- 
ous radiation  is  at  a  level  be  low  -  40  dB. 
Microphone  impedance  ts  about  anything 
you  want,  and  a  range  of  600  to  50k  Ohms  is 
acceptable.  The  output  connector  tor  rl  is 
the  usual  50-Ohm  UHF  type  SQ-23B 
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Feature 


SOME  FEATURES  COMPARED 
NCG  10/1*30  TS^30 


FT-101 


Tuning 

PLL-synthesized 

Vfo  icapaciiof) 

Vfo  (capacitor! 

Power  Supply 

Ac/dc  bull!  in 

Ac 

Ac  (dc  optional) 

Weight 

21  pounds 

30  pounds 

32  pounds 

Dimensions 

(H  a  W  x  D) 

5.2  x  2.68  x 

i?44 

5,24  x 

13.11  x  13,11 

6  18  X  1358  x  12.83 

Frequency  memory 

Yes 

No 

Mo 

AutDScan 

Ves 

No 

No 

Dual  vfo 

Tes 

No 

NO 

Tuning  rate 

3-step 

WA 

WA 

Passband  tuning 

No 

Yes 

Yes 

l-f  tune 

Ves 

Yes 

No 

Notch  fitter 

No 

Yes 

Yes 

CW/al 

Yes 

No 

Yes 

Tone  Control 

No 

Yes 

No 

Drift-free  tune 

Ves 

No 

No 

All  solid  slate 

Yes 

No 

No 

Receiver  Description 

The  receiver  is  a  single-conversion  super- 
heterodyne  of  the  type  well  known  few  tie 
good  sensitivity  and  leek  o1  images,  yield- 
ing a  factory  measured  sensitivity  hgureol 
less  Than  -  12  dB  1 25  V)  at  10-dB  SfN  ratio 
The  H  frequency  is  GOOD?  MHz  on  Gw  and 
9.000  MHz  on  phone.  Selectivity  on  SSB  or 
wide  CW  is 2 2  kHz  at  -  S  dB.  lest  than  3  0 
kHzat  -  20  dB,  and  less  thane  kHz  at  -60 
dB  down  Jar  e  shape  factor  ot  about  2X  On 
narrow  CW,  the  figures  ere  400  Hi  el  -* 
daikmn  -20dB  and  i  §  *Hz  at  -00 
dB.  respectively  Thia  give*  a  shape  factor 
of  about  4;  t  for  narrow  CW  Tin  na/tow  CW 
option  could  not  be  observed  at  the  lime  of 
in*  sharp  fitter  had  not  yet 


Spurious  images  an*  down  mor e  than  40 
dB,  M  j  Ejection  is  Kkewtse  mora  than  60  dB 
era!  other  apunous  reiponii  it  down  more 

mar  ?TjdBu 

iVith  the  bum  m  speaker  trirjrnrrvai  rMmm 
eiyeOancci  the  audio  output  power  it  05 
mans  HO*  THOI  and  w*h  an  esternet 
speaker,  the  audio  output  power  is  t  Watt 
(10%THDt 


I  wet  somewhat  bothered  by  the  lack  of  a 
narrow-CW  Klter,  but  I  found  that  I  could 
operate  in  ait  but  the  worst  of  crowded  con- 
ditions by  using  the  i-f  shift  control  to  move 
the  if  window  into  a  better  location  with  re- 
spect to  the  cottier  This  gave  the  impres 
sion  of  an  improved  select  hrity  by  removing 
part  of  the  bandpass  through  which  extra- 
neous signals  could  slide  All  in  all.  I  found 
CW  operation  very  satisfactory,  and  was 
delighted  to  be  able  to  work  about  anything 
I  could  hear   Although  I  did  not  find  the 
aJdejtooe  pitch  and  volume  controls  which 
are  internal,  I  must  confess  thai  I  didn't 
search  to*  them  either.  Once  the  English- 
language  manual  arrives,  H  will  be  a  snap  to 
adjust  mem  to  ones  owe  special  con> 
tortatte  (ftsasntog  level  and  tone  With  ear 
pnones  on.  Mound  ewjryttung  to  be  exact  ty 
right  so  1  didnl  bother  trying  to  change 
them. 


Thai  report  is  necessarily  a  preliminary 
and  admitted"  >  sketchy  evaluation  because 
the  mm***  I  have  is  m  Japan  nt  The 
English  versions  should  be  available  <atong 
with  the  ngs)  by  me  time  you  read  this  In 
sprte  of.  or  perhaps  because  of.  me  lack  of 
an  English  4  anguage  manual,  ( found  that  I 
paid  more  careful  attention  to  the  drawings 
and  photos  than  usual  These  are  abun- 
dant ry  clean  and  it  would  be  almost  »m 
possible  to  set  up  the  rig  incorrectly  it  you 
have  had  any  experience  at  all  in  pulling  a 
■•transcewer-trom-lhebo*"  on  the  au 

Carefully  unpacking  the  rig  from  the 
usual  sanitary  plastic  bags  and  loam- 
she  It o red  security  of  the  container,  i  round 
a  separate  bag  containing  the  microphone 
and  still  another  small  bo*  with  itie  oc  and 
dc  power  cords  in  aide  Selecting  the  ac 
cord,  I  plugged  It  into -the  polarized  mu  lu- 
pin socket  on  the  back.  My  ground  wire  who 
put  on  the  terminal,  underneath  Ihe  usual 
washer  and  wing  nui  The  microphone 
plugged  Jnto  the  usual  4-pm  front-panel 
connector. 

One  obtains  a  firet  impression  of  any  rig 
as  it  comes  from  its  cocoon,  and  this  one 
was  no  exception.  Its  general  appearance, 
weight,  and  leei  lend  the  im  press  ion  that  it 
is  functional  and  business*)  ike,  with  its  matte 
black  finish  and  vaguely  miirtery  look. 

Being  a  CW  man  at  heart,  1  wanted  10  try 
that  mode  first,  so  1  plugged  my  electronic 
keyer  into  the  rig.  switched  the  operate 
switch  to  VOX.  and  set  the  aensitivity  con- 
trot  end  delay  control  tor  comfort  able  sem^ 
automatic  break-in  Keying  the  rig  pro- 
duced a  fine  aidetone—  ptsaaarn  to  the 
ear —  a^o  rny  po wer-output  meter  showed  a 
power  output  of  approximately  70  Watts  on 
40  meters.  A  quick  twist  of  the  Mc  GeinOv" 
CAR  control  Brought  the  output  to  100 
Watts.  The  stations  i  worked  on  80.  40.  20. 
and  5  meters  an  reported  fine  key  mg  and 
good  solid  signals  wrth  a  nice  CW  note 

The  only  s*na*!  otjjactipn  I  had  was  from 
an  operator  who  deemed  that  on  the  wiie* 
make  fwhen  me  retey  came  oni  there  was  a 
B«ght  treouencywarbiewhch  disappeared 
once  1ne  retey  held  to  (True  wui  be  cor 
fecfwfl  in  subsequent   production  rigs  j 

i  I j  .u   ,f  you  enooee  to  set  the  VOX 

delay  to  a  long  duration,  mere  wra"  be  only 
arbte  at  the  bagtonmg  of  the  t est 
Thai  would  arso  be  true,  of 
a,  In  the  manual  mode,  and  thereafter 
you  should  near  no  comptarnta.  Not  hewing 
heard  this  mysert  I  can  onry  report  what 
mat  one  operator  told  me.  S^nihcsntry. 
perhaps,  no  one  else  mentioned  it 


rig 

operator,  and 

■  prt  overconcerned 


operation  s 

not  much  of  a 
of  this  I 
about  flea 


I 
l  needn't  nave  worried;  each  repot 


The  first  evening  of  sideband  operation 
ng  like  this:  ~WtXU.  tms  is 
vv — ;  you  are  five  by  nine  here.  By  the  way. 
what  ng  are  you  rinrtng?  The  audio  is  out- 
standingr  (M«c  Gain  contfol  poseJoned  at 

10  o'clock.) 

"W— <t  this  is  W1XU  right  back.  Thanks, 
OH,  tor  the  fine  report  The  ng  is  a  new  one 
undergoing  test  for  73.  I'm  not  at  liberty  to 
ten  you  the  make  end  mode)  just  yet.  but  I 
can  ten  you  it  is  nominaJty  a  tOQWatl- 
output  rig.  made  offshore/" 

(BreaketT  Wt  XI).  this  is  K-;  what  kind  of 
ng  did  you  say  you  were  running?  The  audio 
is  superb.  Are  you  running  a  processor?"* 

"K—  thanks  for  the  good  report,  I  ap- 
preciate It.  Cant  tell  you  what  the  rig  is,  but 
ypu'tl  read  about  it  In  73  one  of  these 
months/ 

(Breaker)  "W1XU.  this  Is  W— .  t  just 
wanted  to  ten  you  that  I  have  been  listening 
to  you  for  hall  an  hour,  and  your  frequency 
Is  rock  steady.  You  haven't  varied  by  one  cy- 
cle since  I  sterted  listening.  I  also  wanted  to 
tell  you  thai  your  rig  Is  super,  whatever  It 

Is." 

{Later  that  evening)  IHW1XU,thls  Is  WA— , 
Your  audio  certainly  doesn't  sound  any  bet' 
ter  with  that  compressor  in  your  circuit,  In 
fact.  It  sounds  better  without  it  Are  you 
sure  you  don't  have  some  audio  process- 
ing? tt's  crystal-clear  and  has  magnificent 
punch" 

Rather  than  bore  you  with  further  reports 
of  the  same  or  similar  content.  I'll  ]ust  men- 
tion that  every  repon  has  been  outstand  ing 
I  have  been  very  careful  about  avoiding  re- 
quests for  an  audio  quality  report,  and  each 
one  was  unsolicited  tn  spite  of  the  tad  that 
i  consider  myself  a  dyed-in-thewooi  CW  op 
erstor  *  tms  ng  has  gone  a  long  way  to  turn 
me  back  to  SSB  Maybe  it  witlhetp  to  under- 
stand that  when  I  admit  that  my  voice  is  one 
Of  those  rok*range  voices  that  couW  be 
described  as  soft-spoken  ft  does  not  "task 
up"  a  rig  Hie  many  that  you  hear.  In  fact.  I 
usually  use  a  mike  amplifier  to  heap  out. .  - 
Hut  wrth  this  rig  H  surety  isn't  netr»sary 
and  probably  a  not  desirable 

Ot  course,  bemg  solid-stale,  no  tune-up 
-:     ■  • - 
enenna.li 
shutdown  protection  at  svw  values  up  to 
about  i-S  »  T.  Inadvertsntiy.  I  once  attempt- 
ed to  trsnami  w*h  me  antenna  shorted  to 


and — tortunatsry— no 
This  was  imrnediatety  obvious  by  the  power 
output  meter,  which  ovdnl  even  flicker  Hr* 
riavtng  any  s*r  values  tn  the  3c1  range, 
canl  be  sure  at  what  point  shutdown  bi 


gan.  but  1  would  guess  that  3:1  would  result 
in  a  power  output  or  about  50  Welts  or  less 
...  in  other  words,  a  progressive  protec 
lion  Nice, 

The  memory  function  had  me  a  bit  per- 
plexed, but  l  got  brave  enough  to  finally 
give  "t  a  whirl  I  dialed  in  two  frequencies 
about  50  ktii  apart  end  commuted  them  to 
memory  as  follows  14.007  on  dial,  punch 
the  Write  button,  followed  by  button  1. 
UJQGT  is  now  in  memory  1  and  atso  dis- 
played on  the  screen  (Punch  the  vte  button 
and  you  are  able  to  dial  m  another  frequen 
cy.»  This  lime.  I  dfcated  up  U  012,  depressed 
Write  end  button  £  followed  by  vte  14.012 
was  now  in  me  memory  3  location.  Neat  I 
wanted  to  put  w  two  more  freouenctes  fn 
mernonea3and4  which  I  did,  according 
to  the  prenousfy  described  method  Now, 
by  merely  eetocting  arty  ot  the  tour  memory 
buttons,  1  could  instaney  reca*  tlM  ffeduen- 
cy  in  marnory.  Isottiing  apecUA  you"W  agree 
—end  about  like  any  transce+ver  wrth 


Company,  1275  North  QrovG  5 freer.  Ana 
freim  CA  92806,  Reader  Service  number  462 

Jim  Gray  WlXU 
TO  Staff 


[COM  IC-290A/E  ALL-MODE 
2-METER  TRANSCEIVER 

The  team  *C-29uA/E  (A  is  the  Anwican 
version  and  E  is  the  European  model)  is  *usi 
whet  the  doctor  ordered  If  vdu  are  tookJng 
tor  an  afl-rnode  Z^meter  rig.  tl  has  all  the 
features  a  2-meter  op  could  want  and  even 
a  seasoned  VHF  operator  wou*d  be  pleased 
with  the  unit  The  capabilities  ol  the  IC-29D 
are  astoiindiry  for  its  small  atza.  It  operates 
USS,  USa  FM,  and  CW  from  t4a«  MMi  to 
tae^MHi-kiadrJtiontorv^corTipw^eryirv 

dapendent  vfo's  the  290  leal  i  res  trve  mem- 
ories and  a  hesa>4e  bandscanmng  system 
Yet  at 64 mnnMJ  x  tTDmmCWft  *  2t«mm 
(Dt  it  is  imilrr  than  many  Fit  rigs 


I 


what  about  the  autowatch  tune- 
tion?  Mali  I  pushed  it-end  gi 
The  receiver  goes  auto  I 
and  scans  between  me  two  treouencies  in 
3  and  4*  n  scana  very  stowty— l 
no   taster   man   about   10 
ten  it  reaches  the  top  tie 
i  returns  to  the  lower  one  and 
scanning  again  AJthough  i  donl 
any  particular  need  for  that  feature  ai 
the  moment  I  cm  vtsuahie  a  taw  occa- 
sions when  It  might  be  very  worthwhile  to 
nave  For  evampie:  Suppoee  you  are  look- 
ing tor  a  friend  on  a  pariicuiaf  frequency. 
"plus  or  minus  OHM  "  Just  sei  two  trequerv 
ctoe  above  and  below  me  intended  frequen- 
cy and  punch  autowatch*  When  your  tnend 
comes  on.  you'll  hear  h lm  because  the  scan 
rate  is  slow  enough  to  perron  call  identifica- 
tion before  it  moves  on.  Neet 

Frankly.  I  have  not  used  audio  compres- 
sion except  on  some  DX  contacts,  where  the 
reports  have  Indlcaled  an  improved  readabil- 
ity—perhaps  because  of  the  higher  average 
power  output  There  were  no  adverse  com- 
ments as  there  had  been  on  local  con  tact  s. 

So  far,  I've  not  been  able  to  find  the  time 
to  install  the  rig  In  the  car. . ,  bul  may  do  so 
In  time  to  drive  to  e  hamfesl  this  coirrtng 
weekend.  It's  a  largish  Ifip— about  400 
miles  each  way— so  that  should  provide 
ample  opportunity  to  give  the  rig  a  real  mo- 
bile shakedown,  I  have  no  reason  to  believe 
mat  u  win  perform  olher  lhan  spectacularly. 

Is  this  rig  for  you?  Well,  of  course.  It  de- 
pends upon  whit  you  are  looking  tor.  Cer 
talnly  it  has  many  nice  features,  including 
some  that  aren't  available  in  the  run-of-the- 
mill  modem  transceiver,  and  it  is  rugged 
and  functional  The  price  is  competitive,  as 
it  is  squarely  in  the  range  of  similar 
transceivers  ■  left  the  dial  was  very  talis 
factory,  and  the  knobs,  switches,  end  con- 
trols equally  to  The  onry  picky-picky  com 
plaint  I  have  tend  this  wouldn't  bother  any- 
one else.  1  m  sure!  is  that  the  small  knobs 
have  SkatS  that  are  decoraied  with  a  plastic 
trying  to  simulate  metal .  .  and  it  too*s  tike 
plastic  not  metal,  m  I  were  the  manutac- 
turer.  I'd  target  trywg  to  dress  d  up  with  Itvis 
charade  Leave  em  ail  black,  and  they'll  be 
thai  much  better  tor  It 

You  may  hnd  there  is  eriougtt  informa- 
tion available  on  me  metering  modes:  alt 
you  get  iarf  output  SHfneter.  and  AtC  uifor- 
mation  Upon  further  ooneJuaranon*  what 
more  do  you  realty  r>ead? 

Wtm  this  article  is  a  handy  comparison 
chart  tor  you,  between  the  NF  tuflOO  and 
two  other  comemporary  rtga  to  the  same 
priceciass  Look  it  over  and  decide  tor  your 
aajf  whether  you're  interested  ft  you're  like 
me,  I  think  you  wilt  be      very  much  sol 

For  more  information,   contact   HCG 


On  the 
I  had  been  wanting  to  try  2ntster  SSB 

mot»tefb*yea*s,andfmaJ* 
the  day  the  f&29D  anrverX  So,  I  Instated  the 
radio  and  headed  out  on  a  beetnaea  top 
from  Peterborough  NH  to  Hew  York,  Before 
jeenrinfx  1  propjernmed  the  rnarnones  tor  f  rve 
of  the  repeaters  I  might  encounter  enroute 
and  put  vtd  Aon  744200  MHz,  the  caking 
frequency  tor  SSa  I  set  vto  8  on  t*BJ3  and 
set  the  scanner  for  memory  acan_  This  al- 
lowed me  to  scan  all  seven  frequencies. 

ajihough  SSB  during  the  day  to  not  as 
Dusy  as  FM.  there  is  still  a  considerable 
amount  of  activity,  with  new  stattona  on  the 
air  every  day.  t  could  leave  the  rig  in  FM 
scan,  and  when  a  station  came  on  144.200 
MHz  the  squelch  would  open  and  all  I  had 
to  do  was  switch  to  USB  to  see  who  was 
calling  This  system  worked  very  well  I 
worked  several  stations  between  New 
Hampshire  and  New  York.  The  added  range 
on  2  SSB  and  the  lack  of  beeped  nmers. 
and  kerc hunkers  is  truly  a  pleasure  My 
friends  on  "the  low  end"  may  be  upset  by 
my  publicizing  their  secret,  but  there  Is 
plenty  of  room  for  everyone.  It  reminds  me 
of  a  bumper  sticker  seen  on  a  car  up  here 
In  New  Hampshire  after  a  particularly  large 
influx  of  "flatlanders,"  "Keep  NH  a  Se- 
cret;' it  read.  Well.  It's  hard  lo  keep  a  secret 
about  something  so  great,  end  2-meiar  SSB 
Is  the  same- 
Technical  Highlight! 

The  rf  amplifier  and  first  mixer  circuits  ot 
the  IC-290  use  MOSFETS  which  allow  for  a 
receiving  system  that  is  more  sensitive 
than  any  other  2-meter  multi-mode  ng  1 
nave  tried.  Unlike  other  transceJvers,  the 
290  does  not  need  a  preampiifier  tor  sue- 
cessful  operation.  I  took  the  rig  with  me  on 
a  trip  to  Boston  and  tried  to  worn  a  repealer 
In  NH  while  in  the  back  yard  of  another  mat 
was  15  kHz  away,  (^rrtrary  to  other  re- 
ceivers that  I  had  put  through  the  same 
lest  the  tC-290  came  through  with  frying 


m  SS8  and  Ott  p+us  a  noise  blanker  mat 
worked  wry  we*  to  removing  ignition  notes 
that  wed  being  radiated  by  my  auto  and  ad 


Trwk^rjm290heatwocontirHJou»-tuning 
vto"*.  What  this  means  is  that  when  you  get 
to  the  end  of  toe  tuning  range  <l«l,  1 44300) 
the  vto  autornsticaey  awnches  to  the  hot  • 
torn  edge  {UaflOOt  Ttas  feature  saves  a  toi 
jf  time  if  you  ara  on  M751  MHi  and  you 
wanttoOSYtot44^aOMHz.intfieSS8and 

CW  modes,  quick  tuning  In  1-kHz 
available  or.  with  a  push  of  the  front 
tuning  rate  switch,  one  tuning  in  100- 
etapa.  On  FM,  me  tureng  rates  are  5  kite 
andt  kHz.  The  tuning  knob  has  cuck  stops 
for  eyesHorvthe-road  tuning  A 
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pnofily  switch  allows  you  to  sample  any 
one  ol  ihe  memory  channels  every  five  sec- 
onds, regardless  of  whether  the  scanner  is 
on  or  another  frequency  is  being  listened 

la  The  S-Meler/RI-Outpui  indicator  lad  the 
currently-popular  LED-bar  type. 

The  transmitter  in  the  IC  290  has  a  high 
output  of  10  Walts.  By  pulling  out  on  the 
squelch  knob,  you  are  In  low  power  which 
comes  through  from  the  factory  set  at  1 
Walt  and  is  internally  adjustable.  Transmit- 
ted audio  reports  that  I  received  ware  all  fa- 
vorable. The  repeater  offsets  are  controlled 
by  two  froni  panel  switches  To  the  left  of 
the  main  tuning  Knob  is  a  three- position  oft* 
sei  switch,  selectrng  either  up,  down,  or 
simplex  The  of  reel  frequency  is  selected 
by  placing  the  mode  switcn  m  the  Qft- 
seiAAfrite  position  and  dialing  the  main  tun- 
ing knob  to  the  desired  offset  frequency. 
Then  you  return  Ihe  mode  switch  to  the  FM 
position  and  your  offset  Is  set  until  you 
change  ih  interna!  transmitter  controls  in- 
clude everything  you  should  need  from  de- 
viation-adjust <n  FM  to  CW  side  tone  adjust 

(com  has  provided  an  excellent  operat- 
ing manual,  it  includes  inside  photographs 
with  ail  internal  adjustments  very  well 
labeled.  In  fact,  Ihe  manual  is  so  good  that 
Jelf  DeTray  WBBBTH  used  it  to  describe  to 
me  over  the  phone  where  the  deviation  pot 
was  located  The  manual  with  ail  its 
descriptive  pictures  was  at  his  house  and 
the  »g  was  on  my  bench.  He  found  the  pot 
and  described  to  me  exact iy  whom  it  was  in 
just  a  mailer  of  seconds.  There  is  no  need 
for  an  extra-cos  I  service  manual  just  to 
make  adjustments. 

With  the  JC  290A,'E.  Jcom  has  once  again 
demonstrated  its  ability  to  pack  many  fea- 
tures into  an  extraordinarily  small  package. 
And  yet  they've  done  it  without  sacnf  icing 
operator  convenience.  As  the  sunspol  cy 
cle  declines  and  all-mode  rigs  proliferate. 
we  can  expect  to  see  more  and  more  SS6 
and  CvV  activity  on  2  meters  Radios  like  the 
10-290  wil i  bring  lots  of  new  blood  to  the  tow 
end  of  two. 

Fq<  farther  information,  contact  tcom 


America,  inc ..  2V2  1  T6th  Ave,  N£  Betievue 
WA  98004:  (206.h*5+8t55. 

Bob  Cunningham  K1XR 
73  Staff 


HF  ANTENNAS 
FOR  ALL  LOCATIONS 

L  A,  Moxon  G6XN  scarcely  needs  an  in- 
troduction to  at  least  two  generations  of  an- 
tenna enthusiasts.  His  fascinating  descrip- 
tions ol  antennas  of  all  kinds,  ranging  from 
beams  to  vertical  and  from  wire  antennas 
to  space-saving  and  "hidden"  antennas, 
have  inspired  thousands  of  radio  amateurs 
in  this  country  and  abroad  to  try  their  hand 
at  just  one  mora  antenna,  More  often  than 
not.  the  G6XN  antenna  will  exactly  fit  the  re- 
quirements and  will  perform  at  least  as  well 
as— and  sometimes  better  than— whatever 
you  may  have  tried  before, 

Les  Moxons  articles,  sketches,  and 
ideas  nave  appeared  in  the  RSGB  publica- 
tions, in  QSL  and  in  collections  and 
manuals  everywhere.  Now,  at  last,  we  have 
the  man  all  by  himself  in  a  book  thai  is 
bound  to  become  a  must  for  the  bookshelf 
of  every  righHhi  nkmg  antenna  experiment- 
er HF  Antennas  for  AH  Locations,  pub- 
lished by  the  Radio  Society  of  Greal  Britain, 
35  Doughty  Street,  London  WC1N  2AE 
England  CSiZ), 

Here  is  a  book  you  can  really  get  your 
teeth  into— one  that  you  can  use  to  answer 
questions  you  may  have  about  a  particular 
aspect  of  theory  or  to  build  a  practical 
anienna  from  a  concise  sketch  with  exact 
dimensions  for  the  frequency  of  your 
choree.  Not  only  that,  the  English  seem  to 
have  a  unique  way  of  making  difficult  sub- 
jects seem  very  simple,  and  Moxon' s  book 
is  no  except  ton.  His  explanations  and  draw- 
ings of  the  ionosphere,  for  example,  are 
quite  fascinating,  and  show  a  three- 
dimensional  space  in  two  dimensions  by 
some  very  clever  art  work. 

Lets  for  just  a  momenl  peek  into  the  con- 
tents and  see  what's  mere  thai  may 
teres!  you  and  have  application  to  your  par- 


ticular situation.  (I'm  convinced  thai  Les 
has  something  tor  every  antenna  taste  and 
persuasion.)  The  book  is  divided  into  two 
basic  parts.  Part  I  hs  titled  "How  antennas 
work,"  and  covers  in  len  chapters  the 
following  subjects:  Taking  a  new  look  at  HF 
antennas:  Waves  and  fields;  Gains  and 
losses;  Feeding  the  antenna;  Dose- spaced 
beams;  Arrays  long  wires,  and  ground 
reflections:  Mulfiband  antennas.  Band- 
width; Antenna  design  for  reception,  and 
The  antenna  and  Its  environment. 

Part  II  covers  MTheory  Into  practice."  and 
includes  these  chapters  Single-element 
antennas;  Horizontal  beams:  Vertical 
beams:  Large  arrays;  invisible  antennas; 
Mobile  and  portable  antennas;  What  kind  of 
antenna?.  Making  the  antenna  work,  and 
Antenna  construction  and  erection. 

ag  you  can  see.  there's  enough  material 
there  to  fuel  your  winter's  needs  for  read- 
ing matter,  and  sufficient  practical  "how 
to*'  Information  to  occupy  several  years 
worth  of  summertime  building  frenzy 

Take  the  first  chapter  m  Part  I,  for  exam- 
ple, which  invites  the  reader  id  take  a  new 
look  at  HF  antennas.  Just  what  does  Les 
Moxon  mean  by  a  new  look?  Well  let  him 
speak  tor  himself. 

"Amateurs  have  been  using  HF  anten- 
nas lor  30  years  or  more  so  that  some 
slowing  down  in  the  rale  of  progress 
might  be  expected  As  evrdence  of  this, 
some  of  the  best  antennas  in  use  today 
were  designed  20  to  30  years  ago  yet,  im- 
pelled by  strong  incentives,  the  search  for 
the  'better'  ones  continues  unabated.  At 
limes  of  stow  progress  It  Is  not  a  bad  idea 
to  took  at  problems  from  new  angles,  and 
a  possible  first  step  is  to  erase  from  one's 
mind  the  picture  of  'things  as  they  are 
and  concentrate,  for  a  few  moments  at 
least,  on  the  way  one  would  like  them  to 
be  Listing  the  reasons  why  they  ate  not 
and  challenging  each  in  turn  can  be  good 
fun;  moreover,  before  accepting  once 
again  the  status  quo,  one  feels  entitled  to 
convincing  evidence  that  there  are  no 
alternatives 

"In  the  following  pages  the  reader  will 


find  few  such  proofs  but  instead  several 
challenges  to  existing  beliefs  and  prac- 
tices, 'proof  of  impossibility'  being 
reserved  mainly  for  the  antenna  gain  fig- 
ures frequently  claimed  by  authors  and 
advert  Fsers," 

Les  then  goes  on  to  explain  that  weight, 
size  and  cost  of  beam  antennas  must  be 
considered  to  be  fair  game  for  investiga- 
tion and  that  a  reduction  in  these  values 
Without  compromising  performance  ts  a 
worthy  goal  Another  goal  Is  minimizing 
Interfering  signals,  and  G8XM  questions 
whether  that  goal  is  incompatible  with  the 
goat  of  increased  gain,  Today's  thinking 
suggests  thai  there  *s  no  answer,  but  Les 
points  out  a  new  and  striking  possibility; 
Why  not  change  the  antenna  characters 
tics  between  transmitting  and  receiving? 

In  fact,  the  contents  of  the  book  sug- 
gest that  the  desired  objectives  can  be 
met  with  dipofe  elements  only,  and  mat 
■oops  or  other  configurations  are  not  nec- 
essary— provided  that  one  doesn't  think 
that  a  straight  dipole  is  necessary! 

Wen,  this  is  fust  a  taste  of  what  the 
book  holds,  ano  if  goes  into  greal  detail 
explaining  how  new  configurations  can 
be  achieved,  what  they  might  look  like, 
and  what  may  be  possible. 

In  Part  II,  there  are  some  concrete  ex- 
amples given  on  the  construction  of  mini- 
mum-stze  antennas  that  more  or  less  ful- 
fill the  promise  of  the  earlier  portion  of  the 
book.  Whatever  your  antenna  problem 
may  be  or  however  limited  your  space  or 
budget,  G6XN  has  something  for  you. 

No  one  suggests  or  would  dream  of 
suggesting  that  HF  Antennas  tar  Ait  Loca- 
tions is  a  panacea  for  antenna  problems, 
but  it  is  interesting  and  requires  some 
study.  I'd  be  witting  to  bet  that  seventy- 
live  percent  ol  us  could  greatly  improve 
our  HF  antenna  installations  by  reading 
what  Les  Moxon  has  to  say.  Askyour  book 
dealer  today  to  get  you  a  copy.  Reader 
Service  number  493- 

JimGny  W1XU 
ft  Staff 


CONTESTS 


Robert  Baker  WB2GFE 
15  Windsor  Dr 
At co  NJ  08004 

CONNECTICUT  QSO  PARTY 

Starts:  1100  GMT  Decembet  4 
Ends:  1100  GMT  December  S 

Sponsored  by  the  Candle  wood  Amateur 
Radio  Association  iCARAv  Phone  and  CW 
are  considered  to  be  the  same  contest.  Sta- 
tions may  be  worked  once  on  each  band 
and  each  mode. 

EXCHANGE: 

Bend  QSO  number  and  ARRL  section  or 
Connecticut  county. 

SCORtNG: 

Out-of-state  stations  multiply  total  OSOs 
by  Ihe  number  of  Connecticut  counties 
worked  (8  maximum),  Connecticut  stations 
multiply  total  QSOs  by  the  sum  of  AflRL 
sections  and  provinces.  Additional  DX  con- 
tacts count  for  QSO  points  but  only  one  DX 
multiplier  overall  is  allowed.  W1QL  the  club 
station,  will  be  operating  CW  on  the  odd 
and  SSS  on  the  even  hours,  and  counts  as  5 


points  on  each  band  and  mode.  Novice  con- 
tacts count  as  2  points  each  and  OSCAR 
contacts  count  3  points  each 

FREQUENCIES: 

CW— 40  kHz  up  from  the  bottom  of  each 
band, 

SSB-3927  7250,  14295,  21370,  and 
28540. 

Novice— 3725.  7125.  21 19,  and  26125 

ENTRIES  &  AWARDS 

A  Worked  All  Connecticut  Counties  cen> 
f  icate  will  be  awarded  to  each  station  work* 
mg  all  the  counties  Other  awards  given  as 
usual  minimum  of  5  QSO  points!  Logs 
mual  show  category,  dale/time  (GMT),  sta- 
tions, numbers,  bands.  QSO  points,  and 
claimed  scores.  Enclose  a  large  SASE  for 
results-  Logs  must  be  postmarked  by  Jan  u- 
ary  2nd  and  sent  to  Steve  Grouse  KAiECL 
3  Queens  Court,  Oanbury  CT  0681 0 

CANADA  CONTEST 

Starts:  0000  GMT  December  19 
Ends:  2400  GMT  December  19 

Sponsored  by  the  Canadian  Amateur  Ra 


I 

Dec  4-5 

CALENDAR 

ARAL  160-Meter  Contest 

Dec  4-5 

Connecticut  QSO  Party 

Dec  11-12 

ARRL  10- Meter  Contest 

Dec  19 

CARF  Canada  Contest 

Jan  5 

73  Magazine  40- Meter  World  SSB  Championship 

Jan  9 

73  Magazine  BO  Meter  World  SSB  Championship 

Jan  15 

World  Communication  Year  Amateur  Radio  Activity 

Jan  1546 

73  Magazine  VBO-Meter  World  SS8  Championship 

Jan  15-16 

Hunting  Lions  In  the  Air  Contest 

Jan  15*16 

ORP  CW  Contesi 

Feb  19  20 

YL  ISSBQSQParly-CW 

Feb  26 

RTTY  World  Championship  Contesi 

Mar  12-13 

YL  ISSB  QSO  Party— Phone 

dio  Federal  ion  tCARR.  the  contesi  is  open 
to  all  amateurs  and  everybody  works  every- 
body Entry  classes  include  single-operator 
atrband,  single-operator  single  band,  and 
multi-operator  single-transmitter  alkband- 
There  are  separate  single-operator  ORP  (5 
W  dc,  TO  W  PEP  out}  and  Single-operator 
non-Advanced  amateur  classes. 

Use  all  bands  from  1 60  to  2  meters  on  CW 
and  phone  combined.  All  contacts  with 
amateur  stations  are  valid.  Stations  may  be 
worked  twice  on  each  band,  once  on  CW 
and  once  on  phone.  No  crossmode  corv 
tacts,  and  no  CvV  contacts  in  the  phone 
binds  am  allowed. 


EXCHANGE 

Signal  report  and  consecutive  serial 
number  starling  with  001;  VE1  stations  also 
Should  send  their  province  (NSF  NB,  PEI), 

SCORING: 

Score  10  points  for  each  contact  with 
Canada,  1  point  for  contacts  with  others. 
V EC  counts  as  Canada.  Score  10  points  for 
each  contact  with  any  CARF  official  news 
siaiion  using  the  suffix  TCA  or  VGA,  Multi- 
pliers are  Ihe  number  of  Canadian  prov- 
Incesj' territories  worked  on  each  band 
each  mode  (12  provinces/territories  x  B 
bands  x  2  modes  for  a  maximum  of  192 
possible  multipliers).  Contacts  with  sia- 
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THEPRINTFD  CIRCUIT  «. 

o-oo*J  oSHoV 


NEWSLETTER  OF  THE  MONTH 

This  month's  winning  newsleller  is  the  Printed  Circuit,  published  by  the  Lubbock 
Amateur  Radio  Club  in  Lubbock.  Texas. 

As  weJI  as  its  un*aue  masthead,  the  Printed  Circuit  offers  a  variety  of  features 
not  found  m  most  newsletters.  For  example,  one  issue  features  a  full-page  profile 
of  a  local  old-timer  which  was  Followed  by  a  column  on  personal  computers 

No  I J  saving  out  other  areas  of  Interest,  the  editors  of  the  Printed  Circuit  Included 
a  siory  on  amateur  participation  In  a  recent  disaster  drill  and  devoted  another  full 
page  to  DX  news  and  propagation  predictions. 

And  that's  not  all — There  is  also  a  regular  technical  column,  public  service  an- 
nouncements, repeater  update,  puzzles,  and  a  monthly  activity  calendar. 

One  sure  way  of  divining  the  success  of  a  publication  is  by  the  activity  of  tis  let- 
ters section,  and  the  Printed  Ctrcutt  is  not  lacking  In  that  area,  either.  Many 
newsletter  editors  must  dream  of  getting  the  number  ot  letters  received  by  Ihe 
Printed  Circuit. 

To  top  It  all  off.  the  Printed  Ctrcmt  publishes  a  Q  &  A  session  with  "The  Old 
Ham  "The  Old  Mam  addresses  timety  and  pertinent  subjects,  such  as  what  to  do  in 
a  Toronado  warning  and  flow  to  tell  a  Toronado  from  a  Chevy. 

Hats  off  to  Becky  Swann  WDSKBGand  her  staff  for  pulling  out  a  newsletter  with 
more  stuffed  into  it  than  a  five  flavor  banana  split. 

73 encourages  clubs  to  send  In  their  club  newsletters.  Just  address  them  to  73, 
Pine  Street,  Peterborough  NH  03458.  Keep  us  up  to  date  with  what  ll  happening  in 
your  area,  and  maybe  even  win  me  Newsletter  of  the  Month  contest, 


[ions  outside  Canada  count  for  points  but 
not  multipliers. 

FREQUENCIES: 

Rhone- 1820,  3770.  3900.  7070.  7230. 
14150. 14300.  21 200. 21400,  £©500,  60- 1 ,  and 
146.52, 

CW-1810,  3525,  7025,  14025,  21025, 
29025.  50.  t.  and  144,  i 

Suggest  phone  on  ihe  even  hours  iGMTK 
CW  on  the  odd  hours  (GMT)-  Since  this  is  a 
Canadian  sponsored  contesi.  remember  to 
slay  within  the  legal  frequencies  for  your 
country! 

AWARDS 

A  plaque  will  be  awarded  to  the  highest 
score  single-operator,  a  riband  entry.  Certifi- 
cates will  be  awarded  to  the  highest  score 
In  each  category  in  each  province/territory, 
US  call  area,  and  DX  country. 

ENTRIES 

A  valid  entry  must  contain  log  srteets, 
dupe  sheets,  a  cover  sheet  showing  claimed 
QSO  points,  a  list  of  multipliers,  and  a  eel' 
eulation  of  final  claimed  score  Cover 
sheets  and  multiplier  check  lists  are 
available  Entries  should  be  mailed  within 


RESULTS 
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WORLDWIDE 
DX  SSTV  CONTEST 


1st  DX 

FM7CD 

1622  pts 

1st  US 

KE1V 

aio 

2nd 

VE4ADG 

453 

3rd 

KB6WP 

410 

4th 

VE3JW 

368 

5th 

WD91PX 

331 

(63  entries  total  were  received) 

Ne*t  SSTV  contest  la  Ihe  WAS 

SSTV  in  January 


one  month  of  the  contest,  with  your  com- 
ments, to:  CARF.  PO  Box  2172.  Sin  D,  Ot- 
tawa, Ontario  K1P5W4,  Canada. 

Results  will  be  published  in  TCA.  the  Ca- 
nadian amateur  magazine.  Non  subscrib- 
ers may  include  an  SASE  tor  a  copy  ot  the 
results, 

2ND  ANNUAL  40-METER 
WORLD  SS8  CHAMPIONSHIP 

Starts:  0O00Z  January  8 
Ends:  2400Z  January  6 

SPONSOR: 

73,  Peterborough,  New  Hampshire 
03456 

MISCELLANEOUS  RULES: 

Work  as  many  stations  as  possible  on 
40-meter  phone  during  the  specified  times 
of  allowable  operation.  The  same  station 
may  be  worked  once.  Crossrnode  contacts 
wilt  not  count  S«ngle-operator  stations  may 
operate  a  total  of  16  hours.  All  ihe  multi-op- 
erator stations  may  operate  the  entire  24- 
hour  period.  Off  periods  must  be  noted  in 
your  togts)  and  on  your  summary  sheet  Off 
periods  are  no  less  than  30  minutes  each 

OPERA  TOR  CLASSES: 

{A\  Single  operator,  single  transmitter, 
phone  only,(B)  Mult  lope  rat  or,  single  trans- 
mitter, phone  only. 

EXCHANGE 

Stations  within  the  continental  40  US 
states  and  Canada  transmit  an  RS  report 
and  slate,  province,  or  territory.  All  other 
stations,  including  Alaska  and  Hawaii, 
transmit  RS  report  and  DX  country. 

POINTS 

1  QSO  point  is  earned  for  each  station 
worked  In  the  continental  4B  US  states  and 
Canada  or  within  your  own  country.  All 
other  contacts  are  two  points  each.  List 
points  for  each  contact  on  your  Jogsheet 

MULTIPLIERS: 
1  multiplier  point  Is  earned  tor  each  US 


state  (48  maximum},  each  Canadian  prov- 
ince or  territory  (13  maximum),  or  DX  coun- 
try worked. 

FINAL  SCORE: 

Total  QSO  points  times  total  muttipiie* 
points  equals  claimed  score. 

CONTEST  ENTRIES: 

Each  entry  must  Include  a  contesi  log,  a 
contest  summary,  and  multiplier  checklist. 
We  recommend  that  contestants  send  for  a 
copy  o  r  t  he  contest  form  s.  Sen  dan  $  AS  E  to 
the  contest  address  listed  below, 

CONTEST  DEADLINE 

Each  entry  must  be  postmarked  no  later 
than  February  12,  1983 

DISQUALIFICATIONS: 

Omission  of  any  required  enlry  form,  op- 
erating in  excess  ol  legal  power,  manipulat- 
ing of  contest  scores  or  times  to  achieve  a 
score  advantage,  or  failure  to  omit  dupli- 
cate contacts  which  would  reduce  the  over- 
all score  more  than  2%  are  all  grounds  lor 
immediate  disqualification. 

AWARDS: 

Contest  awards  will  be  issued  in  each  op- 
erator class  in  each  of  the  continental  48 
US  states,  Canadian  provinces  and  territo- 
ries, and  each  DX  country  represented,  A 
minimum  ot  5  hours  and  50  QSOs  must  be 
worked  to  be  eligible  for  contest  awards. 

CONTEST  ADDRESS 

To  obtain  entry  forms  or  to  submit  an  en- 
try, forward  an  SASE  to:  40*Meier  Coni": 
Billy  E.  Maddox,  466  Century  Vista  Drive.  Ar 
nold  MD  21012. 


2ND  ANNUAL  60-METER 
WORLD  SSB  CHAMPIONSHIP 

Starts:  OOOOZ  January  9 
Ends:  2400Z  January  9 

SPONSOR: 

73,  Peterborough,  New  Hampshire 
03459. 

MISCELLANEOUS  RULES: 

Wor*  as  many  stations  as  possible  on 
80-meter  phone  during  the  spec i lied  times 
of  allowable  operation.  The  same  station 
may  be  worked  once.  Crossrnode  contacts 
will  not  count.  Single-operator  stations  may 
operate  a  total  of  16  hours.  An  the  mum-op- 
erator stations  may  operate  tne  entire  24- 
hour  period.  Off  periods  must  be  noted  in 
your  logte)  and  on  your  summary  sheet  Oft 
periods  are  no  less  than  30  minutes  each. 

OPERATOR  CLASSES. 

(A)  Single  operator,  single  transmitter, 
phone  only.  (B>  Multi-operator  single  trans- 
mitter, phone  only. 

EXCHANGE: 

Stations  wilhin  ihe  continental  4fi  US 
states  and  Canada  transmit  an  RS  report 
and  state,  province,  or  territory,  All  other 
stations,  including  Alaska  and  Hawaii, 
transmit  RS  report  and  DX  country, 

POINTS: 

1  QSO  point  is  earned  for  each  station 
worked  m  the  continental  48  US  states  and 
Canada  or  within"  your  own  country.  All 
other  contacts  are  two  points  each.  List 
points  for  each  contact  on  your  logsheet. 

MULTIPLIERS: 

1  multiplier  point  is  earned  lor  each  US 
state  (.40  maximum),  each  Canadian  prov- 
ince or  territory  (13  maximum},  or  DX  coun- 
try worKed. 


FINAL  SCORE: 

Total  QSO  points  times  total  multiplier 
points  equals  claimed  score. 

CONTEST  ENTRIES 

Each  entry  must  include  a  contesi  log,  a 
contest  summary,  and  multiplier  checklist. 
We  recommend  that  contestants  send  for  a 
copy  of  Ihe  contest  forms.  Send  an  SASE  to 
Ihe  contest  address  listed  below, 

CONTES  T  DEADLINE 

Each  entry  must  be  postmarked  no  later 
than  February  12h  19B3. 

DiSQUALiFICATtONS: 

Omission  oi  any  required  entry  form,  op- 
erating in  excess  ot  legal  power,  manipulat- 
ing of  contest  scores  or  times  to  achieve  a 
score  advantage,  or  Failure  to  omit  dupli- 
cate contacts  which  would  reduce  the  over- 
all score  more  than  2%  are  all  grounds  for 
immediate  disqualification 

AWARDS: 

Contest  awards  will  be  issued  in  each  op- 
erator class  In  each  of  the  continental  48 
US  states,  Canadian  provinces  and  territo- 
ries, and  each  DX  country  represented  A 
minimum  of  5  hours  and  50  050s  must  be 
worked  to  be  eligible  for  contest  awards. 

CONTEST  ADDRESS: 

To  obtain  entry  forms  or  to  submit  an  en- 
try, forward  an  SASE  to:  80- Meter  Contesi. 
Billy  E  Maddox.  468  Century  Vista  Drive,  Ar- 
nold MD21Q12. 

2ND  ANNUAL  160-METER 
WORLD  SSB  CHAMPIONSHIP 

Starts:  OOOOZ  January  15 
Ends:  2400Z  January  16 

SPONSOR; 

73,    Peterborough,   New   Hampahire 

0345B 

OBJECT: 

To  work  as  many  stations  as  possible  on 
160-meter  phone  in  a  maximum  of  30  hours 
allowable  contest  time.  Multi-operator  sta- 
tions may  work  the  entire  48-hour  contest 
period.  Slat  ions  may  be  worked  only  once. 

ENTRY  CATEGORIES 

(1J  Sing  re  operator,  single  transmitter, 
phone  only.  (2)  Multi-operator,  single 
transmitter,  phone  only. 

EXCHANGE: 

Stations  within  the  continental  LIS  and 
Canada  transmit  an  RS  report  and  state, 
province,  or  territory.  All  other  stations, 
transmit  BS  report  and  DX  country, 

POINTS 

All  valid  two-way  contacts  score  five  (5) 
QSO  points  each 

MULTIPLIERS: 

1  multiplier  point  is  earned  for  each  US 
state  (48  maximum),  each  Canadian  prov- 
ince or  territory  (13  maKtmum^  and  DX 
country  Outside  the  continental  48  US 
states  and  Canada 

FINAL  SCORE: 

Total  QSO  points  times  lotal  multiplier 
points  equals  claimed  score. 

CONTEST  ENTRIES: 

Each  entry  must  include  logsheets. 
dupesheet  for  100  or  more  contacts,  a  con- 
test summary  sheet,  and  a  multiplier 
checks  heel. 

ENTRY  DEADLINE' 

Each  entry  must  be  postmarked  no  later 
than  February  19,  1983. 
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DX  WINDOW: 

Stalions  are  expected  to  observe  the  DX 
window  from  1.825-1.030  MHz  as  mutually 
agreed  by  top  band  operators.  Stations  In 
the  US  and  Canada  are  asked  not  to 
transmit  in  thisS-kH::  segment  of  the  band 
During  the  contest  all  stations  are  re- 
quested to  utilize  those  frequencies  *r0fTl 
1. 006-1.925  ana  1430*1.900  MHz. 

DISQUALIFICATIONS 

Operator  omits  a  required  entry  lotmm 
operates  m  excess  of  legal  power  autho- 
rized tor  hts/hef  grven  area,  manipulates  op- 
erating times  to  achieve  a  score  advantage, 
or  fails  to  omit  duplicate  contacts  which 
reduce  the  overall  score  more  than  2°4, 

AWARDS 

Contest  awards  will  be  issued  in  each  en- 
try category  in  each  of  the  continental  US 
states,  each  Canadian  province  and  tar- 
ntory,  and  each  DX  country  represented.  A 
minimum  of  5  hours  and  50  OSOs  must  be 
worked  to  qualify 

CONTEST  ADDRESS 

To  obtain  entry  forms  or  to  submit  a  con- 
test entry,  forward  an  SASE  to  :  160- Meter 
Contesi,  Billy  E  Maddox,  498  Century  Vista 
Drive,  Arnold  MD21Q1Z 


2ND  ANNUAL  RTTY  WORLD 
CHAMPIONSHIP  CONTEST 

Starts:  0000Z  February  26 
Ends:  2400Z  February  26 

SPONSORS 

73  and  The  RTTY  journal. 

MISCELLANEOUS  RULES: 

The  same  station  may  be  worked  once  on 
each  band.  Cross  mode  contacts  do  not 
count  Sjngte-operator  Stations  may  work 
IB  hours  maximum,  while  the  multmper 
ator  stations  may  operate  the  entire  24-hour 
period.  Off  periods  are  no  less  than  30  min- 
utes each  and  must  be  noted  In  your  logls). 

OPERATOR  CLASSES: 

(A)  Single  operator.  Single  transmitter, 
phone  onty.  I0j  My.it t operator,  single  trans- 
milter,  phone  only. 

ENTRY  CATEGORIES: 

(A>  Single  band.  (B)  AH  band,  10-80  meters. 

EXCHANGE 

Stations  within  the  continental  48  LIS 
states  and  Canada  must  transmit  an  RST 
report  and  state,  province,  or  territory.  Alt 
other  stations.  Including  Alaska  and  Ha- 
waii, transmit  RST  report  and  consecutive 
contact  number. 


QSO  POINTS 

1  QSO  point  is  earned  lor  each  valid 
contact. 

MULTIPLIER  POINTS: 

i  multiplier  point  is  awarded  for  each  of 
the  4a  continental  US  states,  Canadian 
provinces  or  territories,  and  DX  countries 
workeo  on  each  band. 

flNAL  SCORE: 

Total  QSO  points  times  total  multiplier 
points  equals  claimed  score. 

CONTEST  ENTRIES: 

Entries  must  Include  a  separate  log  for 
each  band,  a  dupesneet.  a  summary  sheet 
a  multiplier  checklist,  and  a  list  of  equip- 
ment used.  Contestants  are  asked  to  send 
an  SASE  to  the  contest  address  for  official 
lonms. 

ENTRY  DEADLINE: 

AN  entries  musi  be  postmarked  no  later 
than  March  26, 1963. 

DfSQUALiFtCATIQNS 

Omission  of  any  required  entry  form,  op- 
erating in  excess  of  legal  power,  manipulat- 
ing of  contest  scores  or  times  to  achieve  a 
score  advantage,  or  failure  to  omit  dupli- 
cate contacts  which  would  reduce  the  over- 


all score  more  Shan  ?* «  are  all  grounds  for 
immediate  disqualification. 

AWARDS 

Contest  awards  will  be  issued  in  each  en- 
try category  and  operator  class  in  each  of 
the  US  call  districts  and  Canadian  prov- 
inces and  territories,  as  well  as  in  each  OX 
country  represented.  Other  awards  may  be 
issued  at  the  discretion  of  the  awards  com- 
mittee. A  minimum  of  5  hours  and  25  QSOs 
must  be  worked  to  be  eligible  tor  awards 

CONTEST  ADDRESS: 

Send  an  SASE  to  RTTY  World  Champion- 
ship Contest,  c/o  The  RTTY  Journal  PG  Box 
RY,  Cardiff  CA  92007 

WORLD  COMMUNICATION 
YEAR 

Next  month's  World  Communication 
Year  amateur  radio  activity  will  be  using  the 
75  ITU  zones  for  scoring  multipliers. 
Be  sure  you  use  the  correct  ITU  zones  and 
not  the  ARRL  zones  for  this  contest.  Copies 
of  a  work)  map  and  prefix  -list  showing  the 
ITU  zones  can  be  obtained  from  the  contest 
sponsors,  the  £totpmac  Valley  Radio  Club, 
by  sending  an  SASE  or  an  IRC  to:  PVRCi  PO 
Box  337,  Cromsvllle  MP  21032.  Complete 
rules  will  appear  here  in  my  January 
column 


Introducing  the  POWER  PACKET  from  VoCom 


An  innovative  new  product  that  you  can 
combine  with  your  VoCom  Power  Ampli- 
fier to  obtain  the  functions  of  the  famous 
VoCom  Power  Pocket*"  using  any  hand- 
held radio. 

AF  POWER  —  2  to  3  watts  of  road-noise- 
overcoming  audio  to  your  vehicfe  speaker 
or  to  external  Packet  Speaker'"  (optional). 

EASY  HOOK-UP  —  Packet  Bracket™  at 
bottom  of  Power  Packet,  provides  place  to 
clip  almost  any  make  or  model  handheld. 
Connects  to  handheld  through  pin  jacks. 
Hooded  light  on  Power  Packet  illuminates 
portable's  front  panel. 

CHARGE  POWER  —  35  mA  charge  on  re- 
ceive, 400  rnA  when  mic  is  keyed.  Unless 
your  handheld  draws  more  than  400  mA. 


you  can  talk  as  long  as  you  wish  and  the 
batteries  will  be  at  least  as  charged  as 
when  you  started. 

MIC  PREAMP  —  adjustable;  tie  In  your 
handheld  directly  without  changing  its  mic 
input  Also  makes  Power  Packet  compati- 
ble with  most  standard  mobile  mics.  Op- 
tional Packet  MicT-  available. 

Suggested  retatf  $84.95,  See  your  favorite 
amateur  radio  dealer. 

VoCom 

PRODUCTS  CORPORATION 

65  E  Palatine  Rd ..  Prospect  Heights,  IL  50070 

(312)  459-3680 


^90 


et  Bracket.  Packet  Mc  Packet  Speaker  and  VoCom  are  trademarks  of  VoCom  Products  Corp 


*■ 


MICROWAVE  AND  SATELLITE  TELEVISION 


The  standard  RP  downconverter  package  shown  below 
gives  you  a  proven  21 50  Mhz  downconverter  mounted  in  a 
weathertight  antenna  that  features  low  wind  loading  and 
easy  installation. 

All  downconverters  use  microstrip  construction  for  long  and 
reliable  operation.  A  low  noise  microwave  preamplifier  is 
used  for  pulling  in  weak  signals.  The  downconverters  also  in- 
clude a  broad-band  output  amplifier  matched  to  75  ohms.  The 
RP  model  Is  recommended  for  up  to  15  miles.  Over  the  range 
of  15  to  25  miles  the  RP  +  which  has  a  lower  noise  and  higher 
gain  RF  amplifier  stage,  provides  better  television  reception. 
For  installations  over  25  miles,  an  RPC  unit  which  uses  a  sep- 
arate antenna  is  available.  All  models  are  transient  voltage 
protected  by  surge  protection  on  both  the  power  supply  and 
the  converter  inputs.  All  models  are  warranted  for  one  year, 


- 


it. 


The  DCI  466  is  a  completely  self-contained  IMAGE  REJEC- 
TION DOWN  CONVERTER  that  is  used  for  TVRO  downconver- 
sion  at  the  Satellite  antenna  where  optimum  signal  to  noise 
ratio  can  be  obtained.  The  DCS  466  converts  the  TVRO  band  to 
70  Mh2.  The  unit's  DC  power  and  a  17  to  25  volt  local  oscillator 
tuning  voltage  are  superimposed  on  a  single  RG  59  line  for 
easy  installation.  The  unit  has  an  on  board  IF  amplifier 
matched  to  75  ohms  that  gives  plenty  of  drive  for  long  cable 
runs.  The  overall  conversion  gain  is  25db.  Image  rejection  is  a 
minimum  of  14db.  $300  in  singles. 

Write  for  details  on  our  low  priced  model  VCO  40  voltage  con- 
trolled oscillators  in  the  four  pin  TO-B  package  that  cover  the 
TVRO  band.  Also  check  our  120  degree  low  noise  amplifier  for 
low  cost  satellite  ground  stations. 


INTEGRATED  ELECTRONICS 

PO  BOX  204 
CARLISLE  MA  01741 

617-369-0536  ^^5 
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CIRCUITS 


Do  you  have  a  technique,  modification,  oreasyto-dupltcate  cir- 
cuit that  your  fetlow  readers  might  be  interested  in?  if  so,  send  us  a 
concise  description  of  it  (under  two  pages,  double-spaced)  and  in- 
clude a  clear  diagram  or  schematic  if  needed. 

In  exchange  for  these  technical  gems,  73  offers  you  the  choice  of 
a  book  from  the  Radio  Bookshop,  to  be  sent  upon  publication.  Sub- 
mit your  idea  (and  book  choice)  to;  Circuits,  Editorial  Offices,  73 
Magazine,  Peterborough  NH  03458.  Submissions  not  selected  for 
publication  will  be  returned  if  an  SASE  is  enclosed. 


■*OfT 
TAB 


MANUAL 

ROTARY 

ON-OFF 

SWITCH 


TIMED  AC  SOCKET 


OVERTIME  PROTECTION  FOR  NICADS;  Nicad  batteries  are  prone 
to  damage  if  the  batteries  are  charged  for  more  than  12  to  16  hours 
Unfortunately,  most  timers  don't  have  a  timer.  To  protect  your 
batteries  from  possible  overcharge  and  venting,  you  can  add  an  out- 
board timer  and  thus  protect  your  batteries.  24-hour  appliance 
timers  are  available  for  less  than  $10.  The  timers  have  sliding  "on** 
and  "o//"  tabs  which  trip  a  switch  when  the  dial  rotates.  There  is 
also  a  rotary-type  override  switch  on  the  back  or  side  of  the  unit  To 
use  this  timer  for  your  nicad  charger,  first  disassemble  the  timer.  Re* 
move  the  tab  from  the  "on"  switch,  To  use  the  modified  timer,  set 
the  dial  to  noon  and  set  the  "off"  switch  to  a  time  16  hours  later.  This 
woutd  be  4:00  am.  Plug  in  the  charger  to  the  timer,  and  turn  the  timer 
on  with  the  manual  override  switch.  It  you  have  to  Interrupt  the 
charging  cycle  and  move  the  unit  into  another  location,  your  unit  will 
have  a  "memory"  and  the  charging  cycle  will  resume  at  the  same 
time  when  you  reconnect  the  unit. — John  R  Sehrlng  WB2EQGt 
Oradell  NJ. 
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SIMPLE  FILTER  SPEAKER:  There  is  nothing  magical  about  this  cir- 
cuit. It  consists  of  a  universal  output  transformer  which  is 
secondary-tapped  at  4,  8,  and  16  Ohms,  a  150-uF  paper  capacitor, 
and  a  two-deck  five-position  rotary  switch  to  select  combinations  as 
shown.  The  clockwise  position  goes  straight  through  to  the  speaker 
and  each  step  to  the  left  cuts  more  high  frequencies  in  the  manner 
of  a  typical  tone  control  on  a  broadcast  receiver  There  is  some  at* 
tenuatton  of  the  overall  signal  (chiefly  above  the  mate  voice  range), 
so  you  can  reduce  the  heterodynes  from  Radio  Moscow  and  the  ad- 
jacent channel  sideband  QRM  to  a  tolerable  level.  You  could  use  a 
transformer  with  more  taps  or  more  than  one  capacitor  it  that  is 
what  your  junk  box  offers.— W.  B.  Cameron  WA4U2M,  Tampa  FL 
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HALLICRAFTERS  HAS  GRID-BLOCK  KEYING  CONVERSION;  The 
Hallicrafters  HAS  vfo  is  cathode-keyed.  This  conversion  will  enable 
the  rig  to  be  grid-block-keyed  with  a  minimum  of  surgery  to  the  unit. 
Begin  by  disconnecting  cathode  resistors  R12  and  R21  from  the 
orange  lead  of  the  "Cal-Off"  switch,  grounding  them  to  chassis. 
Open  R22  at  the  TA1  keying  terminal  strip,  Disconnect  R5,  R7,  and 
RIO  from  chassis,  and  connect  their  junction  to  the  orange  lead  of 
the  "Cat-Off "  switch.  To  reconvert  to  cathode  keying,  disconnect  the 
ungrounded  ends  of  R5f  R7,  RIO,  and  R22r  leaving  them  bent  out 
while  installing  new  R5r  R7,  and  R10  resistors  whose  long  leads  will 
more  readily  reach  to  the  orange  "Cal-Off"  switch  lead.  The  grid- 
block  transmitter  lead  (negative)  then  connects  to  the  terminal 
marked  w  +  *;  and  the  transmitter  ground  connects  to  the  terminal 
marked  "ground"*  on  the  vfo  keying  terminal  strip. — Tuckerman  S. 
Jalet  AA1C,  Stamford  CT. 
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TOUCHTONE™  TECHNIQUES:  Tilts  circuit  allows  for  one-hand  op 
eration  of  any  surplus-type  touchtone  pad.  Ql  and  Q2  form  a  high- 
low  switching  circuit  controlled  by  R1.  When  any  key  is  depressed, 
Q1  will  conduct,  applying  12  volts  to  the  pad.  Then  Q2  conducts,  key- 
ing the  transmitter.  After  you  have  completed  dialing,  the  keying  cir- 
cuit returns  to  the  "rest"  mode  and  the  transmitter  must  be  keyed  by 
the  PTT.  Delay  time  is  controlled  through  selection  of  02  and  R6. 
Component  values  are  not  critical.—  Joseph  A.  Taylor  W9JO.  Green 
Bay  W1  and  Hugh  Kelley  WB9NGN,  Rhinefander  WL 
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SPEAKER 


SUPER  AUTOMATIC  SPEAKER  SWITCH:  This  circuit  will  switch  a 
speaker  between  your  broadcast  radio  and  your  two-meter  rig, 
depending  on  which  radio  is  turned  on  at  the  f/me.— Haim  Sandel 
KB2IV,  Flanders  NJ, 
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"SMART"  SQUELCH  FOR  SSB 

73  MAGAZINE  8/82 


KIT  $49.95 

Plus  £2.5©  Shipping  &  Handling 


Detects  human  voice  but 
gnores  noise,  steady  tones 
and  Russian  woodpecker 

Works  for  voice  signals  below 
noise  level 

Ideal  for  net  activities 

Audio  operated  —  no 
receiver  modification 

Connects  between  audio 
output  and  speaker 

1982  CATALOG  50c 


Other  Kits: 

R-X  Noise  Bridge  (W  2/77) 

General  Coverage  Reception  Drake 
R-4C  Receiver  (OST  5^1) 

2  Meier  Converter  (73  4/821 

40  Meter  QRP  Transceiver  (for  1/81) 

Fim-Milier  (73  im  J  Fun-Ceivef  (73 
7/81) 

Fun-Oscillator  (73  2/82)  Fun-Amp 
(73  5/82)  and  others 

RADKXW 

Bov  41  IS.  Greenville,  NH  030*8 
|603>  878-1033 


RTTY  SCOPE 
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At  Last!  An  RTTY  Tuning  Scope! 

And  who  else  but  HAL  would  bring  you  such  a  practical 
solution  to  the  RTTY  tuning  problem.  If  all  you  have  is 
flashing  lights,  you  know  how  difficult  it  can  be  to  match 
your  transmit  frequency  with  that  of  a  received  RTTY 
signal.  The  RS2100  RTTY  Scope  ends  these  problems 
with  an  accurate  display  of  the  received  signal  (both  sig- 
nal amplitude  and  phase).  The  RS2100  is  a  matching  com- 
panion for  the  CT2100  Communications  Terminal  and 
may  be  used  with  most  HAL  and  other  manufacturers* 
RTTY  equipment.  An  internal  loop  supply  is  included* 

•  X- Y  timing  scope  indication 

•  1"  diameter  green  phosphor  CRT 

•  Front  panel  focus,  intensity,  and  position  controls 

•  Internal  200  VDCV  60  ma  loop  supply 

•  Two  loop  keying  circuits  (high  voltage  or 
optical  isolator) 

•  3-1/2"  x  8-1/4"  x  10-3/16",  9  lbs  net,  12  lbs  ship- 
ping 120/240  VAC,  50/60  Hz  power 

•  Scope  indicator  works  with  CT2100,  DS2050, 
DS2000,  CWR685,  CWR6850,  CWR670, 
CWR6700,  ST5000,  ST-6K,  ST-5K,  and  more 

•  Loop  supply  works  with  CT2100,  DS2050, 
DS2000,  CWR685,  and  CWR6850 

Write  or  call  for  more  details.  See  the  RS2100  at  your 
favorite  HAL  dealer. 

HAL  COMMUNICATIONS  CORP. 

BOX  365  ^345 

URBANA,  ILLINOIS  61801  217-367-7373 
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HIGH  PERFORMANCE 
PRESELECTORS 


MODEL  PSQ  to  P50D 


•  50  -  500  MHz 

•  Ultimate  rejection  over  80  d8 

•  Five  large  helical  resonators 

•  Low  nojse 

•  High  overload  resistance 

•  Typical  rejection  figures: 

-600  kHz  at  144  MHz:  -30  CTB 
±1.6  MHz  at  220  MHz:  -40  dB 
±5  MHz  at  450  MHz:  -45  dB 

•  The  solution  to  interlerence.  intermod  and 
desens  problems  on  repeaters 

•  12V  OC  operation 

•  Dimensions  only  1.6  x  2  J  x  4.75  exclud- 
ing connectors 

•  Custom  tuned  to  your  frequency 

•  Low  cost  —  only  S69  95 

•  Allow  S2.00  lor  shipping  and  handling 

We  have  a  complete  line  ot  transmitter  and  receiv- 
er strips  and  synthesizers  lor  Amateur  and  com- 
mercial use  Write  or  call  tor  our  free  i:aialog 

We  welcome  MasterCard  or  VISA 

GL6  ELECTRONICS 

1952  Clinton  St.,  Buffalo,  N.  Y.  14206 
H716)  824-7936,  9  to  4 
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£  >  BIT  "O"  BYTE   ^  ^ 


All  Prices  Include  Shipping  and  Tax  In  the  U,S,A. 
ALL  DISK  are  WARRANTED  against  material  de- 
fects for  90  days  from  date  of  purchase. 

•  5  1/4  inch  Diskettes  (soft  sectored).  Center  Rein- 
forcing Ring.  Jacket  and  plastic  box-si  and.  =  $27 
for  box  of  10  10  20  20  to  100  is  $25  per  box. 
*SYMTEC  HIGH  RES  LIGHT  PEN-WHh  soft 

*are  =  $185.00 

•  16K  RAM  CARD  fof  the  APPLE  II  or  II  + 
BARE  BOARD  =  30.00 

•  PADDLE-ADAPPLE  only  =  S27.50 

•  MAGIC  KEYBOARD  only  =  S86.00 

•  MICROBUFFER    II    For   most    printers   32K  = 
J2S0O0 

Epson  Parallel  16K  =  $135.00 
Epson  Serial  8K  =  1135.00 

•  ECHO  II  Speech  Synthesizer  with  Software  on 
3.3  disk  and  Speaker  =  S1 70.00 

•  THUNDERCLOCK  PLUS  with  software  s  S125.0Q 
BSR  X-lO  INTERFACE  OPTION  =  $45.00 

DOS  DATER  DISK  =  $20.00 
PASCAL  SOFTWARE  DISK  =  $20.00 

•  RAMDISK-320  =  $122500 
Advertised  in  Soft  Talk 

•  I  will  carry  other  items  in  trie  future.  If  you  don't 
see  what  you  need  Jet  me  know.  Coming  soon 
VISA  charging  and  computer  ordering. 

Most  products  carry  a  90  day  warranty. 

The  prices  may  change  without  notice. 

Please  send  ORDERS  with  payment 
and  inquiries  to: 
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BIT  "O"  BYTE 

P.O.  Box  60972 

Sunnyvale,  CA  94088 


SATELLITE  TV  KIT 


THE  POPULAR  SAT-TEC  RECEIVER  IN  KJTFOftM! 


Featured  in  a  Radio  Electronics  magazine  cover 
Story  (May  82),  the  reliable  R2B  Sat-tec  TV 
receiver  is  now  operating  in  thousands  of  toca- 
nons-  The  R2B  is  easy  to  build:  pre-etched. 
plated  boards  witft  screened  component  layout 
assures  accurate  component  placement  and  the 
critical  \F  section  and  local  oscillator  are  pre* 
assembled  and  aligned!  All  parts  are  Included 
for  the  R2B;  attractive  case,  power  supply, 
descriptive  operating  manual  as  well  as  com- 
plete assembly  instructions.  Features  of  the  re- 
ceiver include;  dual  conversion  design  for  best 
image  rejection,  fully  tunable  audio  to  recover 
'hidden'  subcarriers,  divide  by  two  PLL  demodu- 
lator lor  excellent  threshold  peiiorrnance.  tight 
tracking  AFC  to  assure  drift  free  reception,  and 
of  course,  full  24  channel  tunable  coverage 

Build  your  satellite  TV  system  around  the  R2B, 
close  to  ten  thousand  others  already  haveandnow 
it's  available  in  kit  form  at  a  new  low  price.  Order 
yours  today. 


A  complete  Satellite  TV  System  requires 
a  dish  antenna,  LNA  {low  noise  ampli* 
fler),  Receiver  and  Modulator 
R2B  Receiver  Kit  S359.M 

R2  B  Rec  elver ,  W  i  red  and  Test  ed    S595  oo 
120°  K  Avantek  LNA  5495.00 

RM3RF  Modulator  5**95 

Prices  include  domestic  UPS  shipping 
and  insurance. 


RAMSEY  ELECTRONICS  INC 

2575  SAIRD  ft  D 

PEN  FIELD.  MY  1  *S2S 

nssofrasso         ^185 


TOU-FREE 


NICAD  MEMORY  ERASE  -WHAT?? 


Complete  automatic  operation 
Erases  *  Charges  *  Checks 

•  Rapid  charges  in  35  mfn.  (typically) 

•  Auto  mat  p  ca  1 1  y  repairs  short  ed  eel  Is 

•  No  dangerous  heat  build  up 

•  Front  panel  selects  up  to  3 different 
packs 

•  Unlimited  battery  combinations  with 
program  modules  (user  prog/amah  lei 

•  LED  status  indicators 

•  Supplied  witfi  universal  EZ  hook 
wire  leads 

Specify  Voltage  of  Battery  Pack U J  with  order. 

S79.95  plus  $3.00  Shipping 
(PA  Residents  add  6%  sales  tax) 

Coming  Soon  —  Multiple  padt  memory  erase 
charger  for  municiple  commercial  applications 
write  for  information  or  send  requirements. 


The  GMS  401  is  a  complete  automatic  NICAD  condi- 
tioner and  rapid  charger.  Never  before  has  this  been 
offered  anywhere  at  any  price  and  it's  so  good  it's  be- 
ing patented.  NICAD  memory  characteristics  must  be 
dealt  with  otherwise  vour  battery  pack  is  not  delivering 
all  it  could.  Trie  GMS  401  will  automatically  erase  and 
rapid  charge  any  type  NICAD  pack  from  1  to  10  cells 
automatically, 

CONTROL  PRODUCTS  UNLIMITED,  INC. 
P.O.  Box  10.  Downingtown,  PA  19335 
^190  215-3836395 


HAVE  RTTY— WILL  TRAVEL 


Anunua 


*  w 


Yes,  now  you  can  take  it  with  you!  The  new  HAL 
C WR-685Q  Telereader  is  the  smallest  RTTY  and  CW 
terminal  available,  complete  with  CRT  display  screen. 
Stay  active  with  your  RTTY  and  CW  friends  even 
while  traveling,  Some  of  the  outstanding  features  of 
the  CWR-6850  are: 

*  Send  and  receive  ASCII,  Baudot,  and  Morse  code 

#  RTTY  and  Morse  demodulators  are  built-in 

•  RTTY  speeds  of  45,  50,  57,  74,  110,  and  300  bau4 

•  High  or  Low  RTTY  tones 

*  Send  and  receive  CW  at  3  to  40  wpm 

*  Built-in  5  inch  green  CRT  display 
%  Four  page  video  screen  display 

m  Six  programmable  HERE  IS  messages 

ft  Pretype  up  to  15  lines  of  text 

ft  External  keyboard  included 

«  Runs  on  + 12  VDC  @  1.7  Amperes 

•  Small  size  (12,75"  x  5"  x  11.5") 

Write  or  call  for  more  details.  See  the  CWR-6850  at 
your  favorite  HAL  dealer. 

HAL  COMMUNICATIONS  CORP. 
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BOX  365 

URBAN  A,  ILLINOIS  61801 


217-367-7373 
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Peaking  and  Tweaking 
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CB  to  CW? 

Maximum  Modulation  for 
CB  Conversions 


CONSTRUCTION 

Building  for  Beginners 
Coping  with  PC  Boards 


CORRECTIONS 

"Lab  Quality, . , Supply" 
"New  Freqs*  for  IC-2" 
"ATV*s  Stripper* 
AEA  Code  Reader  Review 
"TVRO  Signal  Source* 
*ATV*&  Stripper" 
"The  Hesitator . . . " 
pThe  Masher' 
"VHF  Converter" 
CES  Microdialer  Review 
"Watching  the  Weather" 
"VHP  Converter" 
•Coherent  CW  for  VBf" 
•The... Best  CW  Filter" 
^Counter  Evolutionary" 
"Double  Trouble**** 
"Dissertation  On... Pig1 
'The  SI 00  TVRO  Rcvr" 
"The  Vertical  Deuce" 


ATV  Converter 


By-Gain  Boards 
Hy-Gain  Boards 

Audio  Preamp 


Soldering,  Etc. 
Make  Your  Own 


Har- 

Api 

Oct 

■81 

Mar 

*82 

Jan 

*S2 

Jan 

•02 

Mar 

*S2 

Jan 

1  02 

Mar 

'82 

Apr 

'02 

Hay 

'82 

Apr 

'82 

Apr 

'82 

Jul 

'82 

Jul 

*»2 

Aug- 

■Sep 

Bop 

'B2 

Oct 

'82 

Aug 

'82 

Sep 

'82 

80 


82 


VE3CYC 


WB0NPN 
WlBG 

AJBP 


Hill 
JCC7N 


Mar   20 


Mar 
Jul 


38 
IB 


Dec  122 


Jun  42 
Jun  48 


Jan 

U6 

Jan 

146 

Mar 

104 

Mar 

104 

Mar 

-iN 

Apr 

145 

Apr 

145 

May 

145 

Jun 

£4 

Jul 

121 

Jul 

121 

Aug 

135 

Sep 

143. 

Sep 

141 

Oct 

142 

Oct 

142 

Dec 

144 

Dec 

144 

Dec 

144 

The  Simplex  Autopatch 

The  Cheapskate 

The  Hesitator:  A 

Wiper  Control 

Touch-Tune  With 

Thumbwheels 

The  Masher 

Line  Voltage  at  a 

Glance 

The  Splattometer 

Dissertation  Upon 

Roast  Pig 

Automatic  Beam  Aimer 

Dial-A-Frequency 

Red-Bo t  and  Ready  To  Go 


HISTORY 

Messages  from  Station 

Charlie 

The  Father  of  FM 

The  AC4YN  Story 

The  Bun est i  Caper 


I/O 

Micro-Programmed 

Controllers 

CW  Interface 

Compugrams  Are  Here 

Got  an  Apple? 

Want  RTTY? 

Amazing  Beam  Reader 

Award-Winning  Frogrj 

The  Program  That  Knows 

it  All 

Berserk  Direction 

Finding 


MISCELLANEOUS 

Drama  on  Ht.  NcEinley 

Indian  Hams  Rejoice 

Licensing  for  Americans 

Overseas 

Innovation  or 

Consternation 

Let's  Go  Shopping 

The  Sinkhole  That  Ate 

Winter  Park 

Detect  Killer  Tornadoes 

Flash  and  Crash  101 

Pacific  Odyssey 

Antenna  Raising:  the 

Good  Neighbor  Policy 

Surviving  the 

Unthinkable 

Surviving  the 

Unthinkable 

C rime- Stop per *S  Text 

Electric  Health 

Via  Negative  Ions 

All  Tied  up  In  Knots? 

Shack  from  Scratch 


MOBILE  AND  PORTABLE 

Life-Support  System 

for  BTB 

Frugal  Floppy  Bazooka 


NEVER  SAY  DIE 


Repeated  ess  Patch 
Diode  Checker 

Rainy  Day  Project 

Feel  the  Frequency 
Speech  Processor 

Voltage  Monitor. 
Overmod  warning 

Surplus  Transformers 
Set  and  Forget 
Remote  Control 
Cordless  Solder  Gun 


WA7V&R 
K9QLL 

Jan 
Jan 

26 
30 

N4UII 

Jan 

4ft 

ZL4LM 

W5VSR 

Jan 
Mar 

110 
76 

W4RNL 
W1BG 

Aug 
Oct 

84 
10 

N6T0 
K9AZG 
KlWGN 
W7XRV 

Oct 
Nov 
Dec 
Dec 

2B 

22 

44 

197 

Spy  Communications 
E.H.  Armstrong 
Tibet,  1936-1937 
Bam  Builds  Spy  Rig 


Ph  e  n i  X 
Hammond 

Jin 
Feb 

88 
50 

G5YN 
W9PJF 

Aug 
Dec 

32 
56 

Control  Concepts 
Construction 
Message  Handling 

K20AW 

W9JD 

WA6ZZL 

Jan 
Feb 
Apr 

68 

10  4 

76 

Apple  Interface 
PET  BASIC  Program 
Contest  PET  Program 

W&6FBN 
WA4NAG 

WB2GFE 

Oct 

Oct 
Nov 

34 
46 
94 

BASIC  for  TR5-80 

nDAN 

Dec 

72 

TR3-80  BASIC 

WDBCBE 

Dec 

76 

High  Altitude  Hams 
Restrictions  Lifted 

DX  Licensing 

Radio  Patents 
Used  Gear 

Hams  vs.  Hole 
Use  a  TV 

Weather  the  Storm 
Expedition 

Ham  PR 

After  the  Bomb-Pt.  I 

Part  II 

Rules  of  Thumb 

Ion  Generation 
Knot-Tying 
Planning  Ahead 


Charger  and  BO* 
HT  Antenna 


W7KUF 

Jan 

18 

Rama 

Mar 

64 

KA3B 

Mar 

68 

AK0Q 

Mar 

76 

WD4SKH 

Mar 

&% 

KA4RUL 

Apr 

18 

K2VJ 

Ape 

5t 

K1NYK 

Apr 

94 

KB7NW 

May 

12 

AK5Q 

Hay 

42 

AK0Q 

May 

110 

AK0Q 

Jun 

30 

Dief enbach 

Jun 

84 

W&OGX 

Jul 

52 

KC7M 

Oct 

7B 

W2XQ 

Dec 

B4 

WB6BHI 
N7BGZ 


Nov   26 
Dec   32 


CH 

Hands  Across  the  Water 
A  Three-Piece  CPO 
Coherent  CW  for  VHP 
The  Very,  Very  Best 
CW  Filter 

The  True-Bjue  Keyei 
Touch- Type  CW 
CW-The  Ai  r  Ponce  Way 
CW  and  the  Apple  II 
Keyer  on  a  Shoestring 


EQUIPMENT  MODIFICATIONS 

Police  Fregs  for  the 

TK-2400 

CQ  Mars  de  IC-2A 

Polishing  Kenwood's 

R-1000 

Scanning  With  the 

IC-2H0 

A  Split  Personality  for 

the  KDK  FM2  015R 

Fl  for  the  HW-101 

Fine-Tune  Your  IC-28& 

A  Gem  of  an  RIT 


CW  on  Cape  Cod 
Quick  and  simple 
Hatched  Filtering 

Low-Cost  Filter 
Keyer  with  Display 
TRS-B0  Program 
Bow  They  Teach  It 
Morse  Program 
Cheap 


HT  Modification 
Mars/CAP  Capability 

Several  Easy  Mods 

Drill  No  Holes 

Split  Frequency 
True  FSK 

5  kHz-Stop  Tuning 
For  the  SB-104 


RAID 

Jul 

38 

WB5WAF 

Jul 

46 

W3QVC 

Jul 

4B 

WB4TYL 

Jul 

56 

W3BYM 

Jul 

60 

K8TT 

Jul 

64 

Metzler 

Jul 

72 

N5HR 

Nov 

R4 

WB5PPV 

Nov 

104 

N9AK 
WDBJLW 

Feb 
Peb 

26 
46 

K9EL-1 

Mar 

34 

N7AAD 

Apr 

36 

K0BV 
KGJH 
K4SB 
KK5R 

Jun 
Sep 
Oct 
Oct 

40 

20 
68 
70 

Power  Struggle 

Dannals  Hew  Manager 

Club    'Em 

Greedy  Green? 

Fruit  Basket  Leaks 

Bunk  in  7  3 

Synergism 

Articles  Needed 

More  Detectors 

Now,  The  Good  News 

Friendly  Clubs 

Deregulation 

Ham  Watch  Repair 

Getting  Rich 

Morse  and  the  Demised 

Plain  Language  Rules 

Code  Courses  the  Pits 

It's  Up  To  UsL 

We*ve  Been  Bashed 

The  CD  Debacle 

Killing  the  Woodpecker 

ARRL  Attacked 

Building 

The  Dannals  Deal 

Favors 

Smith  Charts 

Good  ARRL  News 

Reader  Responses 


ARRL  Board  War 
ARRL  Politics 
Bam  Clubs 
Personal  History 
Hussein  in  l.A* 
CW  vp,  Phone 
Computers 
Call  tor  Articles 
Radar  Detectors 
New  Legislation 
Advice  for  Clubs 
FCC  Paper 

Replacing  Batteries 
Work  and  Money 

Emergency  Operation 

Modern  Methods 

Alien  Radio  Messages 

Critique 

Civil  Defense 

Self -Defense 

Ham  Radio  Magazine 

Call  for  Articles 

ARRL  Director 

FCC  Shenanigans 

World  Tour 

Contest  Rules  Change 

Survey  Results 


Jan 

6 

Jan 

6 

Jan 

B 

Jan 

14  B 

Jan 

14B 

Jan 

148 

Jan 

148 

Jan 

150 

Jan 

150 

Feb 

6 

Feb 

131 

Feb 

131 

Feb 

133 

Feb 

133 

Mar 

6 

Mar 

118 

Mar 

120 

Apr 

6 

Apr 

6 

Apr 

B 

Apr 

44 

Apr 

44 

Apr 

44 

Apr 

45 

Apr 

45 

Apr 

45 

Apr 

46 
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THE  LAST  WORD 
READERS 


THE  NEW 


inlftf 


~-      4* 


MBA-RO 


rrto? 


FEATURES: 

•  32  CHARACTERS  FOR  EASY  HIGH  SPEED  COPY 
OF  MORSE 

•  ASCII  and  BAUDOT  RTTY 
i  NO  RECEIVER  MODIFICATION  NECESSARY 

•  INSTANT  SPEED  TRACKING  FOR  MORSE  CODE 
OVER  WIDE  SPEED  RANGE  FROM  2  TO  99  WPM 

•  OPERATES  FROM  12  V.D.C. 


AEA  Readers  or  other 
AEA  Products,  call  or  visit: 

AEA 

Brings  you  the 
Breakthrough! 


Radios  Unlimited 

1760  Easton  Avenue 
Somerset,  N.J.  08873 

(201 )  469-4599 

(800)  526-0903         -'* 


Take  your  favorite  H  X  out 
for  a  drive  tonight. 


VISA  or  MASTERCARD  for 
same  day  shipment. 


For  $69,95  you  get  the  most  efficient, 
dependable,  fully  guaranteed  35W  2  meter 
amp  kit  for  your  handy  talkie  money  can  buy. 

Now  you  can  save  your  batteries  by  operating 
your  H.T.  on  low  power  and  still  get  out  like  a 
mobile  rig.  The  model  335A  produces  35  watts 
out  with  an  input  of  3  watts,  and  15  watts  out  with 
only  1   watt  in.  Compatible  with  IC-2AT,  TR-2400, 
Yaesu,  Wilson  &  Tempo!  Other  2  meter  models  are  avail- 
able with  outputs  of  25W  and  75W,  in  addition  to  a  100W 
amplifier  kit  for  430MHZ, 


flsT 


382 


Communication  Concepts  Inc.  p^ae-Mii 

CODE*STAR— NEW  LOW  PRICE! 


if    Ictear  for  Novice*.  SWL't 
and  seasoned  amateurs 

if    Built-in  cade  praci *c* 
oscillator  &  speaker 

it    12  VOC  Operation  or 

%2Q  VAC  with  adapter 
provided 

*    Optional  serial  parallel 

ASCII  Output  port 


it    Copies  Mor  $*,  Baudot 
&  ASCII  codes 

it    Two  optimized  Morse 
ranges 

it    Digital  &  Analog  tillering 

with  16  db  AGC 
it    Automatic  speed  tracking 

3-70  WPM 
brochure  or  order  direct. 

CS-K  $159,95 

CSF  $219.95 

CS-1K  $    59.95 


-50 


More  Features  Per  Dollar  That* 

COD£*STARTMKit  ...... ?W 

CODE*  STAR  Wired  .*...-..«. - 

Optional  ASCII   Output   Port  Kit 

Optional  ASCII  Output  Port  Kit  Wired 

{Specify  110  or  300  Baud  and  20mA  or  TTU  level) 
Send  check  or  money  order.  Use  your  VISA  or  MasterCard.  Add  $5.00  snipping  and 
handling  for  continental  U.S,  Wisconsin  residents  add  5%  Wisconsin  State  Sales  Tax. 

Corporation  Tafephorw*:  (414)  241-8144 

P.    O,    Box    513G,       Thlensvilte,    Wisconsin    53092 


_CS|F  S    79.95 


TKunavuxft 


*>See  List  of  Advertisers  on  page  T3Q 


RING0 
RANGER  II 

7dB  GAIN 

HIGHEST  GAIN  i 

2  METER  OMNI 

OUTPERFORMS 
CONE  AND 
DOUBLE  ZEPP 

WORK  MORE  STATIONS 

ELIMINATE  NOISE 

UGHTN1NG  PROTECTED 

ACCESS  MORE  REPEATERS 

ASSEMBLE  EASILY 

INSTALL  QUICKLY 

A  COMPLETE  ANTENNA 
ALL  RARTS  INCLUDED 

600,000  HAPPY  USERS 
BECOME  ONE  TODAY 

ARX-2B  134-164MHZ 
ARX-22DB  220-225MH* 
ARX-450B  435-450MHZ 


RANGERS 

MORE  RANGE 

3  dB  GAIN 

5/6  A.STAINLESS  WHIP 

GRIP  TIGHT  90LB 

MAGNET 

CHROME  PLATED  BASE 

NEAT  APPEARANCE 

THUMB  LOCK  ADJUSTMENT 

NO  WHIP  CUTTING 

LOW  PRICE 

MAGNETIC  MOUNTS 
AMS-147     146-148  MHZ 
AMS-220    220-225  MHz 

TRUNK  LIP  MOUNTS 
ATS-147     146-148  MHz 
ATS-220     220-225  MHz 


BUY  FROM  YOUR  DEALER 


cushcraft 


CORPORATION 


THE  ANTENNA  COMPANY 

48  Perimeter  Road,  P.O.  Box  4680 

Manchester,  NH  03108 

Telex -953050  -*i06 


73  Magazine  •   December,  1982     157 


J 


Walkman  Taikman 

Energizer. .  ,  or  Wicad? 

A  Word  for  OX  Opfi 

Blitz  Code  Learning 

Foreign  Aid 

Fighting  Back 

Hooked 

Coping  With  Emergencies 

The  Next  Step 

Harry  Thrown  Out  I 

National  Policy 

what's  That  Cloud? 

No  Neva  vs.  Good  New* 

Harry*  Where  Are  You? 

tnstollt  Licenses 

Dayton  ■ 82 

He  Need  Kids 

Kavassa  Tine 

China  I 

An  ARRL  Responsibility 

General  Notts 

Articles 

The  Phone 

The  World's  Pair— 

Knoxville 

Saddle  Stitching 

A  New  Covet. . .  Aga in? 

Rochester 

Travel 

Radioaf icionado* 

Success 

Ionized 

Emergencies 

Bam  Publications 

The  Old  Nan 

The  tfon-DXpedition 

Someone  Needs  Helpi 

Untold  Wealth 

S-9  Gone  r  Too 

Circuits,  Circuits 

Where's  the  Solder? 

eg  Pails  Code  Test 

No  Second  Languages 

Bunch  Gets  Bashed 

Should  Dxce  Be 

Prohibited? 

Manifest  Catastrophe 

The  Great  American  Ham 

Club. . .Disaster 


NEW  PRODUCTS 

Advanced  Analog  Systems 

Advanced  Computer  Cont, 

Advanced  Electronic 

Advanced  Electronic 

Alpha  Delta 

Alpha  Delta 

Alums  Towec 

Applied  Invention 

Arco  Solar 

Arunta  Engineering 

AutoCunnect 

Benjamin  Michael 

Bilal  Co, 

Blacksburg  Group 

Centurion  International 

CES 

CES 

Channel  Master 

Channel  Master 

Com- Ra  d  I nd  u  s  t  r 1 es 

Com-Rad    Industries 

ContiQBoft   Inc. 

Contest  Software 

CQ  Products 

Current  Development 

Cuahctaf t 

CushcraEt 

Daiwa 

Daiwa 

DenTcon 

DeriTron 

DenTron 

Desco  industries 

Electronic  Specialists 

Electronic  Specialists 

Electronic  Specialists 

Encoma   Inc. 

Encon  Corp* 

Fox  Tango  Corp* 

Frontier  Enterprises 

GST  Service  Co 

Ghost  Fighters 

Gillespie  and  Assoc* 

Global  Specialties 

Global  Specialties 

Global  Specialties 

Gould  Inc. 

Grove  Enterprises 

Grove  Enterprises 

Grove  Enterprises 

Guild  Radio  Hacfc 

HAL  Communications 

HAL  Communications 

Bamtronics 

Bant ionics 

Heath 

Beil«  Ltd. 

Benry  Radio 

Hustler 

Bustler 

By-Gain 

Icon 


New  Product 
Battery  Costa 
Education 
New  Approach 
DX  Ragchewing 
Non*-Sinolcer  's  Rights 
Becoming  a  Ham 
Organization  Plans 
Future  Strategies 
ARRL  Politics 
Hams  and  CD 
Cigarette  Sales 
Dally  News  Days 
ARRL  History 
FCC  Test  Sales 
Haravention  Success 
Mercenary  Teaching 
DXpedition 
Travel 

Fighting  Back 
Magazine  Policy 
Call  for  Articles 
Getting  Through 

Fair  Station 
73  Changes 
73  Changes 
Hamfest  Review 
Hone  and  Abroad 
Finding  Foreign  Bass 
Teaching  Values, 
Ion  Generators 
Coamunica  ti  or.  5 
Magazines  Decline 
Reminiscences 
CEflX  Story 
Repeater  Alarms 
Ent  r  epr eneu  t ship 
Publishing  Business 
Call  for  Circuits 
Construction 
Misspelled  Ad 
Immigrants 
FCC  Exam  Changed 

PY3SB  Dxpedition 
Nail-Order  Lotteries 

Making  Clubs  Succeed 


Compandor  Kit 
Repeater  Controller 
Keyer  Update 

Reader/Converter 
Control  Console 
Surge  Protectors 
Tower  Trailer 
Active  Filter 
Solar  Module 

TVRO  Receiver 
Auto-patch 

24-Hour  Wall  Clock 
Compact  Antenna 
Straight-Key  Keyer 
Flexible  UHF  Antenna 
Phone  Interconnect 
Microdialer 
Earth  Stations 
Earth  Station  Rcvr 
2M  DDRR  Antenna 
Antennas 
Apple  SSTV 
Logging  Program 
Operator's  Desk 
Mobile  Connection 
No-Radial  Vertical 
Base  Station  Antenna 
Speech  Processor 
Electronic  Keyer 
Linear  Amplifier 
5-Band  Transceiver 
Monoband  Transceiver 
Flashlight/mirror 
Power  Line 
Phone  Interconnect 
Microdialer 
Transceiver 
Photovoltaic  Catalog 
TS-930  Filter  lit 
CM  Instruction  Pgn. 
Callaign  Display 
Satellite  TV  Ant. 
Portable  Earth  Stn. 
Breadboard 
'Scope  Multiplexer 
Digital  Pulser  Kit 
Standby  Power  System 
Antenna  Tuner 
Wideband  Antenna 
Scanner  Converter 
Shack  Furniture 
RTTY/CW  Terminal 
Tele reader  Terminal 
VRF  Kits 
FM  Repeater 
Oscilloscope 
Mike  Equalizer 
Marine  Portable 
1:1  Balun 
6-Meter  Antenna 
7 -Element  Tribander 
6-Meter  Hultimode 


Apr 

46 

May 

6 

May 

6 

May 

117 

May 

118 

May 

lie 

Jun 

6 

Jun 

121 

Jun 

123 

Jun 

123 

Jun 

123 

Jun 

124 

Jun 

124 

Jul 

6 

Jul 

€ 

Jul 

6 

Jul 

a 

Jul 

8 

Jul 

118 

Jul 

120 

Jul 

121 

Jul 

121 

Jul 

121 

Aug 

6 

Aug 

139 

Aug 

139 

A_:s 

119 

Sep 

6 

Sep 

121 

Sep 

110 

S*P 

130 

St* 

lit 

Sep 

132 

Oct 

6 

Oct 

8 

Oct 

lie 

Oct 

111 

Oct 

111 

Uov 

6 

Nov 

6 

Nov 

a 

Nov 

141 

Nov 

148 

Dec 

6 

Dec 

172 

Dec 

174 

May 
Hay 

May 

Jul 
Nov 
Apr 
Feb 

Dec 
Aug 
May 
Sep 
Jun 
Jun 
Jul 
May 
Jul 
oct 
oct 

Nov 
May 
Oct 
Aug 
Jun 
Jul 
Oct 
May 
Sep 
Jan 
Jun 
Aug 
Nov 
Dec 
Jan 
Apr 
Jul 
Oct 
Jun 
Nov 
Nov 
Feb 
Sep 
Dec 
Dec 
Sep 
Oct 


May 
Mar 
May 
Oct 


124 
123 
124 
117 
136 
133 
136 
143 
121 
125 
118 
119 
119 
104 
123 
104 
118 
116 
138 
124 
121 
127 
120 
104 

lie 

122 
118 
153 
128 
126 
134 
142 
154 
133 
104 
118 
119 
136 
130 
13ft 
118 
141 
148 
119 
116 
142 
123 
110 
125 
121 


Dec  141 
Feb  13* 
May  123 
Jul  104 
Dec  141 
May  125 
Apr  132 
May  123 
Aug  127 
Oct  116 
Apr  132 
Aug    1 26 


Icom 

loom 

I IX  Equipment 

Imac  Products 

International  Crystal 

international  Satellite 

JL  industries 

Jon  Presley 

Kalglo  Electronics 

Kantronics 

Kenwood 

Kenwood 

Kenwood 

Kenwood 

Kettlewell  Eye  Research 

Lance  Johnson  Eng. 

Larsen  Antennas 

Larsen  Antennas 

Leader  Instruments 

LNR  Communications 

Lunar  Electronics 

MacEotronics 

Martin  Engineering 

MFJ  Enterprises 

MFJ  Enterprises 

MFJ  Enterprises 

MFJ  Enterprises 

H  F  J  En  t  e  r  p  r  is  es 

MFJ  Enterprises 

Micro-Control 

Hie roc raft 

Microwave  Filter  Co. 

Mirage  Communications 

MLM  Associates 

MORTTY 

Son- Li near  Systems 

Falomac  Engineers 

Palomar  Engineers 

Faiomar  Engineers 

Pal Omar  Engineers 

Palomar  Engineers 

Paiomar  Engineers 

Pegasus  Electronics 

Power  Gain  Systems 

Proham  Electronics 

R.L.  Drake 

R*L*  Drake 

Ridge  Systems 

Riehl  Time 

Rivendell  Associates 

Snyder  Antenna  Corp* 

Stellmaker  Enterprises 

Telecom  Industries 

Telecom  Industries 

Ten-Tec 

Ten- Tec 

TET  Antenna  Systems 

Thermal 

Tuned  Antenna  Co* 

Twin  OaJts  Associates 

Universal  Software 

Valor  Enterprises 

Valor  Enterprises 

Valor  Enterprises 

Valor  Enterprises 

VHF  Communications 

VoCon  Products  Corp. 

W-S  Engineering 

W-S  Engineering 

W.H.  Nail  Co. 

Wahl  Clipper 

Wayne  Research 

Yaesu 

Yaesu 

Yaesu 


OPERATING 

The  Art  of  Listening 

Operation  Skywarn 

Tune  In  the  World's 

Tinderbojt 

The  Colorado  Queen 

I  Got  My  Ticket) 

Now  what? 


POWER  SUPPLIES 

Constant  Current  fr 

A  Voltage  Regulator 

The  Ultimate  Fuse 

Avoid  an  Electrical 

Nightmare 

Protect  Your  Pass 

Transistors 

The  Money-Make i  Power 

Supply 

Build  the  Re-Fuaer 

No  Smoking  in  the 

Han  Shack 


RECEIVING 

Stormy  Weather 

"Smart"  Squelch  for  SSB 

Another  Audio  Filter 

Project 

The  Tube  Returns 


IC-740  Transceiver 
1C-45A  UHF  Mobile 
Glnpole 

Weather  Station 
Satellite  Receiver 
3,3  Meter  Dish 
Antenna  Converter 
DX  Prefix  List 
Surge  Suppressors 
CW  to  RTTT  Converter 
R-600  Receiver 
TR-2500- 

4-Band  Transceiver 
T5-930S  Transceiver 
Aids  for  Blind  Hams 
Ground  Plane  Buss 
Mobile  Radio  Mount 
Quarter-Wave  Ant* 
Digital  Multimeter 
TVRO  Downconverter 
VHF/UHF  Amplifiers 
Coram.  Terminal 
Tower  Aid 
Antenna  Tuner 
Beyers 

SWR/Wattaseter 
Inductive  Modem 
Active  Antenna 
Police  Converter 
Repeater  Power  Amp 
CW  Reader 
Interference  Trap 
220  MHz  Amplifier 
Heath  Programs 
Coram.  Software 
Circuit  Analyzer 
Antenna  Baluns 
VLF  Converters 
Auto  SWR  Meter 
Antenna  Tuner 
Electronic  Keyer 
DTMF  Decoder 
Diversity  Reception 
Coax  Antenna 
Modular  Kits 
Surge  Shunt 
Transceiver  and  Rcvr 
RTTY  Interface 
Solar  Watch. 
20  MHz  Scope 
Compensating  Dipole 
Etching  system 
TVRO  Receiver 
Earth  station 
Antenna  Tuner 
Satellite  Station 
Triband  Beam 
Low -Cost  Wind  Power 
HT  Antenna 
CW  Teaching  Systems 
CW  and  RTTY  Program 
Mobile  HT  Charger 
Mike  Stand 
Pro-Ham  Antennas 
Mobile  HF  Antennas 
Novice  Course 
Amplifier/ Power  Pack 
Potta-Peater  M-100 
Simplex  Link 
RTTY  Program 
Soldering  Station 
Antenna  Coupler 
Portable  Transceiver 
FT^102  Transceiver 
Active  Antenna 


Solid  Supply 
Overload  Protection 

Ground  Faults 

Keep  Them  Cool 

12V  Lov~Cost 
Reusable  Fuse 

Over voltage  Reg- 


Sep 

118 

Dec 

142 

Jun 

119 

Jul 

106 

Aug 

127 

Mar 

110 

Dec 

143 

Mar 

110 

Oct 

ue 

Apr 

133 

Jan 

152 

Jan 

152 

Mar 

Hi 

May 

122 

Dec 

142 

Jun 

119 

Jun 

121 

Oct 

12ff 

Jan 

153 

Feb 

135 

Nov 

134 

Aug 

126 

Jun 

12* 

Jan 

153 

Fab 

135 

Mar 

111 

Apr 

132 

Sep 

119 

to* 

138 

Jun 

121 

Jan 

153 

Aug 

127 

May 

122 

Apr 

132 

Nov 

136 

Sep 

119 

Apr 

133 

Apr 

134 

J  tin 

119 

Jul 

106 

Sep 

ue 

Dec 

140 

Nov 

136 

Mar 

lit 

Dec 

142 

Jan 

153 

Apr 

132 

Oct 

US 

Dec 

141 

Jun 

120 

Aug 

126 

Jan 

152 

Mar 

111 

Oct 

118 

Feb 

135 

Jul 

106 

Dec 

141 

Dec 

140 

Mar 

111 

Oct 

J  20 

Dec 

L4I 

Feb 

136 

Ape 

133 

May 

122 

Dec 

142 

Aug 

127 

Nov 

138 

Nov 

134 

Nov 

134 

May 

123 

Jul 

ItM 

Dec 

143 

Jul 

107 

Nov 

134 

Dec 

143 

Speakers r  etc. 
Tracking  Tornadoes 

W8FX 
WB5ZAM 

Feb 
Apr 

64 
24 

Mideast  SWL'ing 
Raft  Transmissions: 

Peterson 
S3  FUR 

Jun 
Jul 

66 

12 

Advice 

Mill 

Nov 

106 

WA4WDL 
K20LU 

Jan 

Aug 

39 

52 

N4UR 

Oct 

64 

K8JL 

Oct 

76 

WA6TTT 
K5CM 

Nov 
Nov 

72 

N7JJ 

Nov 

74 

Weather  Broadcasts 
Voice— Only  Squelch 

A  QRM-C rusher 
1-Tube  Receiver 


W9CGI 
W9MKV 

W4HLE 
W1BG 


Apr  102 
Aug   44 

Nov   32 
Dec   64 
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V-J 


POWER  UP* 


2  METER  90  WATT  OUTPUT 

AMPLIFIER  WITH  18  DB  GAIN  PREAMP 

M39.95 

PLUS  SHIPPING 


Model  90PL 
FOR  ONLY 

FACTORY  DIRECT 


100 

POWEP  MEASUREMENT 
AT13.8VDC 

90 

5  flo 

•  • 

■' 

i 

2  70 

• 
* 

Z  60 

■ 
■ 
* 

-  SO 

■ 
■ 

£« 

« 

* 

UJ 

$  30 

2  20 

* 

m 
• 

10 

m 

* 

^ 

f 

FREQUENCY  ranga  144     148  MHi 

OPERATION  FM  or  SSB  {compleiely  linear)  Class  A81 

RF  DRIVE  I  id  3D  walls 

KEYING  RF  aciiveted  with  high  quality  relays 

SSB  operation  huilt  in  delay 

POWER  REQUIREMENTS  typical  ID  watts  dnue,  13  amps  al  13.8  VDC 

IDLE  current  20  mill* 

MOBILE  or  FIXED  pjieralifin 

PREAMP  18DB  giin  minimum 

NOISE  FIGURE  leu  man  15  OB 

PREAMP  KEYING  inta pendent  —  separately  Rf  Klmled  relays 

CONSTRUCTION  map  around  aluminum  heat  sink  2  pieces 

3t>Q  degree*  tooling 

SIZE  7"(w)  ■  6"idi  i  3"{h)  —  WEIGHT  3  lbs  9  o« 

IMMEDIATE  SHIPMENT 


SPECIAL 


Matching  Power  Supply 


*99.95* 

PLUS  SHIPPING 


1234  56769  10 
POWER  INPUT  IN  WATTS 

POWER  CHART 


IS  AMP  SUPPLY  wt    I J  Ibi  sire  8"M  *  5"{h)  t  fi"jd| 

IMMEDIATE  SHIPMENT 

ALL  PARTS  AND  LABOR  WARRANTED  ONE  FULL  YEAR 

VJ90PL  Amplifier  1 133.95  plus  *3.QQ  shipping 
VJ15  POWER  Supply  $99.98  plus  s7.00  shipping 
"Prices  USA  dnly 


VISA.  MASTER  CHARGE,  M.O.  or  C.O.D.  •  PHONE  (713)  477-0134 

V-J  PRODUCTS,  INC.  505EastShaw.  Pasadena,  Texas  77506 

SERVING  THE  ELECTRONICS  INDUSTRY  SINCE  1965 


S  179.00  assembled 
unit 


? PORT APE ATER@ 


+  4Channel  PROM 
CW  I  Dcr 

*  VOX  or  COR 

operation 


*250  volt 

switching 
capability 

*  An  Instant 
Repeater 


M  1 00  A  $9900  assembled 

INSTANT  REPEATER  ,  b°ftrd 

*  Works  with  dfiv 

ANY  BAND  ANY  MODE     *n»  ""**> 


*  Complete  Timer 
Functions 

*  Built  In  Test 

Functions 

*  20  Page 
Technical  Manual 


(Fully  tested,  programmed,  assembled}        "*x® 

WS  ENGINEERING  P.O.  BOX  58,  PINE  HILL,  N.J.  08021 

I  (201-8520269)  |  =Z 


"SMART"  SQUELCH  FOR  SSB 
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Detects  human  voice  but 
ignores  noise,  steady  tones 
and  Russian  woodpecker 

Works  for  voice  signals  below 
noise  level 

deal  for  net  activities 

Audio  operated  —  no 
receiver  modification 

Connects  between  audio 
output  and  speaker 


KIT  $49.95 

Plus  $2.50  Shipping  4  Handling 


1982  CATALOG  50c 


^454 


Other  Kits: 

ft-X  Umse  Bridge  (hr  2/77) 

General  Coverage  Reception  Drake 
IMC  Receiver  f CIST  5/81 1 

2  Meter  Convener  (73  4/82} 

40  Mete*  ORP  Transceiver  (hr  t  /@1 ) 

FunMitter  (73  2/fll)  FurvCetW  (73 
7/81 1 

Fun  -Oscillator  {73  2/B2I  Fun- Amp 
(73  5/82}  and  others 

RADiamr 

Box  411$.  Greenville   NH  03048 
(603)  878-1033 


PIT- Power!! 

Super  Stick  II  &  III 

+9db  5/8  wave  +  3  db  1  /4  wave 

Pius  a  2  Meter  or  220  mhz  Duck 
For  Under  A  Buck 

19 


$ 


99 


+  10 

FOR  THE  DUCK 


fl 


THE  WORD  IS  OUT! 

TheSSM2meter&SSIH 
220  mru  5/8  wave  ants, 
exhibit  9db  gain  over  a 
short  rubber  duck  when 
fully  extended  and  3db 
when  collapsed  to  a  quar- 
ter wave.  The  SSII  or SSIII 
is  the  solution  to  many  of 
those  fringe  area  problems 
that  plague  every  repeater 
system.  With  the  Tuned  An- 
te n  n  a's  e  xcf  us  ive  m  od  u  lar 
construction  you  can  re- 
place or  exchange  any  of 
the  1 5  types  of  base  con- 
nectors, plus  the  telescopic 
section  may  be  replaced 
for  only  $5.00.  The  tuned 
loading  coil/spring  is  sol- 
dered to  the  machined  end 
caps  not  swedged...And 
there  are  no  tlcky  tacked 
capacitors  or  leads  in  toe 
SSfl  or  SSI  .IPs  loading  coil 
to  break 

There  are  no  short  cuts 
in  designing  and  building 
quality  ants.  The  Super 
Stick  ants,  are  the  only  5/8 
wave  ants  thai  spec  gain 
In  db  at  a  >  /4  wave  and  5/3 
wave  over  a  rubber  duck 
These  gam  figures  were 
obtained  from  extensive 
field  testing  on  NTs.  Now 
you  know  why  the  word  is 
out.  The  SSII  &  SSI  Hants. 
give  your  HI  more  effective 
power  Call  one  of  our  1 12 
dealers  today. 

RD2S  I 

Stubby 

MODULAR  I 

CONSTRUCTION 
FEATURES 


REPLACEABLE 

TELESCOPIC 

SECTION 


TUNED 

COIU'SPRIISKS 


item 


This  Multi-Based  Syst 
available  for  any  NT 
BNC,  TNC.  P1  Type 
PL-2Sa  or  Motorola/Tempo 


For  Dealer  Location  or 

To  Order  Call 

(714)  26&0720 


Tefms  CO  D.  check  or  money  order  Please  add 
32.00  for  first  anion na and  S1  00  tor  each  additional 
antenna  to  cover  shipping  and  handling. 

THE  TUNED  ANTENNA  CO. 

9520  Chesapeake  Dr.,  #606 

San  Diego,  CA  92 1 23  ^57 
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REPEATERS 


TVHO 


Put  Talking  Tine  on 
Tour  Repeater 
The  Porta-Peater — the 
Instant  Communicator 
Death  for  Squelch  Tails 
Taking  It  Higher 
Improving  God's  IDer 


REVIEWS 

Astron 

CES 

Coa-Rad 

Com-Rad 

Curtis 

Cushcraf t 

Daiwa 

Debco 

DFD  Systems 

Digital  Electronics 

Electric  Notion  Co* 

Flesher  Corp. 

Heath 

Heath 

Heath 

Heil 

I  coo. 


Industries 
Industries 


Icoa 

loom 

loom 

Indiana  Quick  Charge 

KBIT  Radio 

KDK 

Kem-Tron  Industries 

Kenwood 

MFJ  Enterprises 
HFJ  Enterprises 
Hicrolog 

Hicrovavfr  nodules 
Htiltiband  Antennas 
HCG 


Pa 1 oraa r  Eng ineering 
Radio  Publications 
Radio  Society  of  G.B* 
Rlvendell  Associates 
Rogo  Computer  Products 
Silicon  Systems 
Spectrum  International 
Standard  Communications 
Tab  Books 
Teltone 

Vani-Plate  Co. 
Yaesu 
Yaesu 


RTTY 

Micro  Modem 
No-Frills  KTTY 
Incredibly  Simple  RTTY 

RTTY/Tribander  Ha triage 


SATELLITES 

Shoot  the  Hoonl 
OSCAR  Pathfinder 
Hatching  the  Weather 


TECHNICAL  AND  THEORY 

Fighting  Air  Pollution 
Digital  Basics 
Digital  Basics 
Digital  Basics 
Winning  the  Coax  War 


:l5T  jcv 

Build  This  Antennalyzer 

Measure  Ohns  vith  Your 

Calculator? 

Poor  Man's  Spectrum 

Analyzer 

Mul  hi-*  Purpose  Peak 

Adapter 

vum: volume  Units  Meter 

Analog  Isn't  Dead 

Confessions  of  a 

Counter  Evolutionary 

Confessions  of  a 

Counter  Evolutionary 

A  Perfect  *ll" 

Everyman's   Audio  Aap* 

Cutting  Current  to  Sire 

All -Aaer lean  Audio 

Signal  Generator 


TRANSMITTING 


TVRO  Signal  Source 

Test  Gear 

NIBEP 

Jan 

46 

Talking  Clock 

WA4VYR 

Jan 

116 

Satellite  TV  Glossary 

Part  II 

Reed  Pub. 

Jan 

54 

Going  Bird  Hunting? 

Sat.  Central 

Ft. 

Ill 

Gibson 

Jan 

€0 

Controls  2  Rigs 

WA2BHB 

Har 

12 

A  Dish  Antenna  Anyone 

Audio  Delay 

WA2NYE 

Dec 

14 

Can  Build 

Parabol i  c 

WBDJY 

Peb 

88 

Antenna  Height 

W4KLE 

Deo 

36 

Job's  own  LNA 

Low  Noise  Amplif 

ier 

WA4CVP 

Feb 

92 

R20AW  Modifications 

K9XI 

Dec 

51 

Microwave  Master 
Which  TVRC  Antenna 

Wave  Behavior 

WE4APC 

Feb 

96 

Is  Best? 

Sat.  Central 

Ft. 

IV 

Gibson 

Mar 

52 

Home-Brew  a  TVRO 

Down  converter 

Construction 

WA4CVF 

Kar 

58 

TVRO  Q£A 

Part  I 

WB0POP 

Mar 

62 

Morse/RTTY  Reader 

KAlLR 

Jan 

119 

TVRO  Dish  Selection 

RS-7A  Power  Supply 

AB1Z 

Aug 

131 

Tactics 

Sat.  Central 

Ft. 

V 

Gibson 

Ape 

54 

Microdialer 

KAlLR 

y.iy 

138 

Taylor  Howards 

CR2A  Antenna 

W1XD 

Oct 

111 

TVRO  Trailblazer 

Profile 

N8RK 

Apr 

60 

"Mobile  Bar"  Ant* 

WlXU 

Nov 

14* 

TVRO  QfcA 

Fart  II 

WBPPOF 

Apr 

62 

JC/-5  Keyer 

KAlLR 

Mar 

144 

'Lite  Receiver  IV 

Part  I 

WA4CVP 

May 

48 

R-3  Vertical 

W1XU 

Oct 

ir? 

TVRO  Sound  Decoders 

Sat.  Central 

Ft, 

VI 

Gibson 

May 

58 

DK-210  Keyer 

WlXU 

Sep 

1B9 

'Lite  Receiver  IV 

Fart  II 

WA4CVF 

Jun 

52 

Charger 

NBRK 

Jan 

125 

TVRO  Transducer 

Antenna  to  LNA 

WA4CVP 

Jun 

5B 

RTTY  System 

KHUG 

Feb 

119 

The  MTV  Music  Box 

Sat.  Central 

Pt* 

VII 

Gibson 

Jun 

60 

Comm.  Terminal 

N4DDS 

Aug 

99 

TVRO:  Georgia  Style 

Antenna  From 

Junk 

NHRK 

Jul 

96 

Grounding  Braid 

KAlLR 

Apr 

122 

The  5100  TVRO  Rcvr 

Sat.  Cent.  Ft,  VI 

Gibson 

Aug 

60 

Terminal  Unit 

WB6CRD 

Aug 

106 

The  Slfle  TVRO  Rcvr 

Sat,  Central 

Pt. 

IX 

Gibson 

Sep 

60 

5A-206S  Tuner 

AG9V 

May 

13* 

TVRO  QtA 

Fart  III 

WB0POF 

Nov 

64 

SA-5010  Keyer  KAlLR 

VL-I1B0  VHF  Asp  WBBBTH 

Mike  Equalizer  KAlLR 

IC-72IA  AE1K 

IC-4A  Hand-Held  NBBSG 

IC-25A  Mobile  Rig  KAlD 

IC-730  KAlLR 

290A/E  2-M  Xcvr  KlXR 

Charger  N6RK 

Contest  Calendar  WBBBTH 

FM-20  25  Xcvr  N8RK 

KTI-2G  Power  Supply  AG9V 

TR-2500  HT  WBSGCX 

J-312  VHF  Converter  KAlLR 

Computer  Interface  Hall 

ACT-1  Terminal  IA1LR 

Horse  Trainee  AG9V 

Spider  Antenna  Wlffll 

QRP  Transceiver  KAlBY 

HF  It/ 160  Xcvr  WlXu 

SWR/ Power  Meter  WlXB 

Interference  Book  n&rk 

hf  Antenna  Book  W1XU 

Oscilloscope  N&RK 

Cw  Software  KC0CE 

DTMF  Decoder  AG9V 

The  Horse  Talker  AG9V/1 

Portable  Xcvr  WBflBTH 

Packet  Radio  Book  KAlLR 

Tone  Decoder  Board  WA4TEM 

License  Plate  Holder  wlxu 

FT-291  Transceiver  KAlLR 

FT-6B0R  IA1LR 


Visual  Tracking 
Apple  II  Program 
FAX  Reception 


Antenna  Tester 

For  High  Ohms 

Scope  Add-Gn 

Read  Meter  Peaks 
Easy  dB  Meter 
Use  of  Meters 

Deluxe  Counter 

Fart  II 

10  Function  Meter 
1-Chip  Amplifier 
Current  Measurement 

Variable  Frequency 


Jun 
Jul 
Aug 
May 

Jul 
Jul 
Oct 
Dec 
Jan 
May 
Feb 
Oct 
Jun 
Apr 
Aug 
Apr 
Jun 
Oct 
Jun 
Dec 
Oct 
Feb 
□ec 
Aug 
Oct 
Aug 
Jan 
Apr 
May 
Jan 
Oct 
Jan 
Mar 


117 
136 
130 
136 
133 
135 
101 
149 
125 
137 

lie 

109 
115 
129 
130 
121 
US 

:?s 

116 
14B 
111 
119 
150 
132 
110 
131 
125 
123 
130 
121 
104 
120 
142 


TU  for  Computers 

WA4GK0 

Sep 

10 

Surplus 

WA4STO 

Sep 

24 

trs-90  Interface 

WBXI 

Sep 

2  0 

Full  Duty  Cycle 

K0ARG 

Sep 

32 

W9CGI 

Feb 

34 

WB6KQK 

Mar 

46 

KA9DGL 

Apr 

10 

Tuner  Theory 

W2AET 

May 

66 

Part  I 

K4IPV 

Sep 

72 

Fart  II 

K4IPV 

Oct 

20 

Part  III 

K4IPV 

Nov 

46 

Feedline  Theory 

WSRTF 

Dec 

90 

W1BG 

Feb 

16 

Johnson 

Apr 

28 

WB5IPM 

Aug 

10 

K9EUI 
W4MLE 
WR6AFN 

Aug 
Aug 
Aug 

54 
72 
76 

WA2FPT 

Aug 

Iff 

WA2FFT 
WA2BHB 
W3KBM 
W7CRY 

Sep 

MOV 
HOV 
Dec 

30 

10 

90 

106 

WA2SDT 

Dec 

116 

VHF  AK>  OF 

VHF  Converter 

Onni-Gaim    A  Col linear 

For  70  and  23  Cm 

Are  You  Ready 

For  900  MHz? 

Try  the  GHz  Getter 


2M  Receiving 

Edwards 

Apr 

66 

For  ATV  and  FH 

WA6SVT 

May 

64 

Using  Microwaves 
Antenna 

WB4LNM 

WA4WDL 

Jun 
Oct 

74 
50 

HAM  HELP 


The  Fun-Oscillator 

ORF  Vfo 

WA0RBR 

Feb 

12 

Build  This  Digital  vfo 

Microprocessor 

WA5VQK 

Jun 

12 

Double  Trouble  on 

50  NBz 

DSB  QRP 

KL7GLK 

Sep 

58 

I  need  a  manual  or  a  copy  of  It  for  the 
Globe  Seoul  model  680  A.  I  will  gladly  pay 
all  costs. 

Dennis  Cornell 

7835  Captain  St 

Millmglon  TN  3&053 

I  am  too  king  for  the  following:  MK 
731^ARC-51X.  H  157/AIC.  H-ISB/AIC,  ME- 
571V.  USM  28tE,  ME-1VU.  URM-120, 
URM-127,  Q-113T/GRC,  URM-103,  AUl 
AI025,  PRC-49,  PRC-90,  URC  1Q,  ARA-50, 
SRD-7.  URD-4,  0A3633yORCn  R442iVRC, 
RT524/VRC,  PRO  74B,  RT-BQ2/GRC, 
R1051WRR.  61 BT,  ARC- 159,  I  also  need 
modules  for  the  following:  ARC-SB,  SG- 
17BAr  AMt52BB/URC.  CV465C*URa  RE- 
284/URC.  0-B55/OHC.  MC-23B&/URC, 
KY-MSflJRC  CV-466AAJRC.  CV-987/GftO 
110A,  AM1525/URC,  AM  476CMIC  10 
unpotled,  CU7B6/TRC-7S,  CU749/TRC-75, 
C2B4B/TRC  75.  URM-124.  MK-SOO/U,  87BL- 
3,  GRM^2t(  GRM-10,  CU-523/ARC-56.  C 
I9a9/ARC-5S,  Rl149/AHC-58(v),  C-1&4CN 
ARC-58.  R-1263^RCn  R4&4/APR-14, 
APR- 13.  UflT.23<v>>  AM  1 780/VRG,  H  250/U, 
RTB34^GRC,  R1123/ARC73,  C-4074/ 
RC  73r  C-3940/ARO34,  URM-205,  VRM-1, 
and  USM-223. 1  am  also  seeking  any  docu 
mentation  cm  ths  ARC-SB,  TRC-75,  and 
ARC- 159.  and  I  would  hke  to  hear  from 
anyone  using  ine  TRC-75 

Leroy  Ritta 

PO  Box  102 

St.  Marys  5042 

South  Australia 

Australia 

I  need  Ihe  20-metsr  heterodyne 
oscillator  coll  fpart  no.  40-771*  for  my 
Heath  SB-301  receiver 

George  Ssvino  KV2V 

36fl  H.  Monroe  Ave. 

Lindenhurst  NY  11757 

I  would  like  a  schema)  ic  far  an  Allied  Siar 
Roamer  receiver,  n umber  22-3993-710O42- 
713. 

Joe  Hustak  WA5ZNQ 

6821  NW  27th  St. 

Bethany  OK  73008 


I  am  in  need  oi  videotapes  (VHS  Sormat} 
of  Novice-  and  General-class  theory  materi- 
al J  also  need  good  audio  tapes  for  master- 
ing Morse  Code. 

Robert  M.  Gallery 

9Zi4  Weathervane  Place 

Gaithersburg  MO  20879 

l  need  a  3CV1500  tube  tor  my  Alpha 
Vapor  amplifier 

David  Omee  KA9JKQ 

4615  Howard  Ave. 

Western  Springs  IL  60558 

I  need  help  correcting  a  severe  drift  prob- 
lem in  thelmo/vfoof  my  HeatnSB-102  Any- 
one with  information  on  this  problem  or 
who  can  fix  il.  please  write. 

Harold  Wright  K4MFN 

BL  1  Bon  259 

Chancellor  AL  36316 

I  am  trying  (o  find  a  3-inch  picture  lube. 

type  C6407,  for  a  Symphonrc  model  TPS-30 
television.  I  would  aJso  be  Interested  in  buy- 
ing me  entire  set  (f  the  picture  tube  is  cjood. 

A I  Duester 
179  Woods  Hole  Rdl 
Falmouth  MA  02540 

I  am  badly  m  need  of  (he  manual  or 
schematic  for  Navy  surplus  receiver  RBOov 
GRC-14.  a  umi  of  radio  set  ANJGRC14. 

Lee  A,  Grunew^ld  K5JG2 

1020  K  St,  NW 

Miami  OK  74354 

I  need  the  construction  manual  and 
schematic  for  a  Oycomm  2-meter  linear 
amplifier,  twill  pay  for  the  original  or  copy- 
ing costs  and  postage. 

Marvin  Rosen  N3SQA 

20  W  Madison  St 

Baltimore  MO  21201 

Wanted;  40-kV,  0-200-pF  vacuum 
variable  capacitor, 

Cliff  Young  WA2TGY 

PO  Box  790 

Parker  CO  80134 
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The  Saturn  V  is  a  deep  fringe  microwave  receiver  for  homeowners 
that  are  outside  of  the  service  area  of  local  pay  TV  stations  (i.e., 
HBO,  Showtime),  St  Is  normally  used  within  fine  of  sight  of  a  trans- 
mitting tower  in  a  50  mile  range  and  is  simply  attached  to  your  TV 
antenna  mast.  This  unit  is  completely  ready  to  install  Including  all 
cable  and  mounting  hardware.  It  is  designed  to  be  installed  by  the 

homeowner.  ■-.  . .         ^-  a  ,,. 

We  accept  MasterCharge  &  Visa. 

Microwave  and  Sate  lite  Systems  ■- 

1-3      $165.00 

?  4-11  $120.00 

12-49  $105.00 

50-99  $  95.00 

Industries  t.m.  100*149  $  85.00 


4558  Auburn  Blvd.,  Suite  208 

Sacramento,  California  95841     (916)  454  2190  **12 


100*149      $  85.00 
150-up        $  80.00 


~   TUSA 


A  WHOLE  NfW  WOKL&  OF  TV  VIC  UflNG  WITH  TgSA'£ 
NEW  MODEL  CVU-40.  40  CHANNEL  CABLE  TV  CONVERTER 
RflCfl*«  all  trw  EXTRA.  CABLE  TV  "MJDBANO"  ISUFEflBAW 
CHANNCLS  «i  ypur  UHF  &|AL 

K:iimin^it55  thr  niynrl  Snr  rgniing  pr  Inuring  This  .^tjjM-r  $n& 
reliable  sy&1em  sonwrst  extra  cn&At  TV  fiHurtnala  so  Ihty  earn 
U*  r*oai^sci  0*1  it5*  UHF  lufior  q!  your  TV  sol 

A  MUST  FOR  VtQEO.TAPtNG  FROAA  CABLE  TV! 
The  avfitcrf:  allows  >lhj  lo  prc^ram  boLI>  pay  {pa>-  TV  dacodfr.  r*quireji  and  £t&ndmd 
naiji-e  iihp  finals   Icr  toping  un  jny  VCR  —  lUHISfl  yp\i  or*  Slfl    AC 

Now  *£O.VDt 

|*VU3  f  &ETACE 


■jnclliLini  mp.  Im  lutpf  l< 
ntai  by  fan   ml  cllii   II'  tli 


(rtlCtbirtfl  j  ji  I  Ini  'j  i :  LriLiHMnl  Oft  ytfur  TV. 
5-impieKj  iJi^rflJi  *nd  o»rsifl  on  an*  mstieoi  TV  wW  UHF 

NEW  TUNEABLE  DELUX  MODEL  CVU-10M 


'(.T 


s34.95„ 


WJNEGARD 
75  OHM  UHF  YAGI  ftNTFNNAS 


12  db  GAIN 

C+LAWHELS  44-53 

SB**EJL 


:. 


G65 


EA. 


OPTIONAL 

Wlrit^iard  UHF 

Antenna  P*&a*r\j> 

*39"  « 


© 


POPULAR 

MIC  Ml  WAVE 

PARTS 


BRAND  MEW  UHF 
V ABACTOR  TUNERS 


T 


13? 


T TTT 

45  MH2  CHOICE 

Output     s24.95«a 


Mitsuitii 
45  MHz 
Output 


CtfrJ  /or  Otfa-n^lr  Price-a 


WRF-WI S2.T5 

9-Up 2,1? 

MRF-911.    .  3« 

U-Ufi.      .  .   13, IS 

MBD-101 m 

CHrfFG^PS-. TO  timid  .50 

ZB-Up , 30 

Z*J<JW]|ki....vlFMRf.p>S|,  fl.« 


CABLE 
CONNECTOR 

F-59  Male  cc-nrrBclor  fW  R<3- 
ii'U  caDls .  CoriipiBle wl th  ler- 
iii It:    Mi!ea  wilh  female  ,LF'" 

100  lor  31 4.70 


SUHF'LUS 
AUDIO  4  VIDEO 
HF  MODULATORS    :-i 


HMk  up  cheat  includes 
Now  e5.49m 


0 


MV-?109 

;5;bl  i irnipp  Ciwto 

1-y.  .    .Ji.EOea. 

Id  ■  Up     9a  e-a. 


5ft     MICA  CAPS    5% 

fOpl    42*63.        5C0pi  fle***. 

■ILSh-I     .3flt*L;        i20Opr  .i9*#a. 

1 1  Up  I      :JE*m.        3030pM  .39  ei 


r^/^      THAI 


MAX  2 

LOW  LOSS 

MATCHING 

NSFDRMERS 


Jndoor 75-300  S1.29 

1L>-Up .9fl 

awidMrTs-anQ uea 

10'Un ..  ,,.,  . .       1.4$ 


DELUXE 

SWITCH 


CATV 

W^lJrtf  Tftflf  LasT 


Fflr 

MATV  -  VCR 
90  db  iTHiwllen 

*6.95 


«B. 


P0PULABICS 


TOP  QUAUTY 
NO  SECONDS 


^m 


rrre 

LM-5dlV. 
LM-33E^(^3 

NE-5UN 
LM-565fl 
LW-73314 
F^lC-  :j^i.) 
WC-^349 

wc-iisa 

k*0-l35B, 

MC437JP 

UC-145& 

»C  U9BW 

MC.^Sl!2f 

LM  1fl0G 

LM-IUBd 

LM-rit&f, 

LH-7SM 
LM7ai2 
LM-7315 

LM-?aie 


DESCRIPTION   

2  wall  Audio  PtJ¥*9r  Amp 
Low  Yolnbga  Audio  Mtnp 

Di^tlif  Phtfl&e  LoekM:  Loop 
pjhsse  Lcifdtsd  ldoo 
ViOod  ArtW 

Vkj*o  H  Amp 
Viacio  If  Amp 
Video  ir  Amp  AQC 
ii  iilm  II  Amp 
fl.F.  MtdulUOl 
II-.i^l  Cnnnp  Op  Amp 

Dalai'.iijiLT  ModiDamomiiaior 

m  j'hnrl  A-T.3;!'if:r 

PLLS1««o  Dfioodar 
VldDG  MndulaLor 
LINE*fi  VDlTAOf  F«ClrLATnSE 
5  V.Jf I  Pdaillwfl  VtfL  flftsi. 
B  V<jtl  Pwjlti™  V^l  flEg,. 
11  Volt  PoaMi**  Volt.  H»$. 
IS  V,-.i!  nosil.. ■:  Unit.  Hi-i- 
1a  VOil  Pftlmml  '/Oil.  Hfrfi: 


1    » 

it.** 

I  5J 

■  .-r. 
1.&9 
5.49 
2M 
US 
2.69 
L« 

3.1  e 

1.79 

IS  ?p 

i.as 

I  ;!l 
1.39 


:D-UP 

3.15 
■  J'-i 
■■ia 
LBS 
i.B5 

SjOS 
l.Tfl 
2.B7 
,?9 
1.59 
Call 
3.B5 
t49 

1:26 
US 
1  :f 
UjS 

1.25- 
li& 


Rudial  Lead  Caps 

lOrfl1dffi35V     ...    .1-11   4.25 *a. 

12or  more  .18*9. 
1  mBS  35V  ■      l-'l      .2Sfl£ 

12or-in?>rie  .iSai, 
*70frldS(3SV    . .     i-  -a  1     59ea 

12orfji{Hfe  496EI 
1000inrd»S5V    . . .  t  -  -SI     99ea, 

12  of  more  J53ea. 
J200jnrdas5v  ....1  ti  1,29*8. 

12  of  more  T.D960. 
2200rhMa5QV  ...  ..1 -11   1.89SB. 

12^  more  ~>J3Bttt. 


Axial  Lead  Cap; 

1OT0m1d.#WN  ..    .1-11  SS9ea 

IS  or  mora  ?8c» 
2IW>m4d<»JW  ■■      ill    U@«)a 

l?prms*|i  l.1»si 
2ZTOrei1d#SOV         ,1-H    IJIfjica. 

UarcrOca  lAtt 
33WmM*3&V  1-11    3Waa, 

12  ppfTJore  t  7(Kw. 


C*«  u*  ftifCEWWC  flfSCS 


PROJECT 

R0XES 

WO'jduraiJi 

Tins  box  i*  iiifc"W  ■  4WH  - 
lii'.-VD  ivilh  a  ram  q-m  able 
iilunriihum  U-Enap*d  thaaais 
H,nW  ■  V/i"H  •  a"D  iftjlde. 

4  or  mors    *l0.9Sae. 


SYLVAHIA 

VHF  VAflACTOR  TUNERS 

4S  MHz  oulput.  ChannsFs  2 
1hffj«igti  13  as  well  as  the  mid- 
ba.^d  channels.  Schematic  in- 
clu^led. 

WHILE  THEY  L.A$Tl 

M3.9&.1 


UHF -  VHF      FM 
SPLITTER 

40-409  mi 

TLSA 
MAX-'j 
U^  Lc^a  3.5-4  dH,  Low  V&WH 

HdUtinfl  "2.49  ms 


POPULAR 

MISCELLANEOUS  PARTS 
1DK  Volume  Conical 
wrrh  DPUT  &wircn         H.49 

10   Up 1.15 

V*yt  i0K  Thurnbwh*&|  pfllfl 
1-12   ..  ^S 


15-50   

TOryids  ■  T30  ■  ? 

2C^Up  ,,,  . 
Torofds-T37-2  . 

20-U.p  .... 


35 
.46 
.25 
.3B 


ORDER  NOW 

fOLL  FflEE 

800^854-4655 

OUTSIDE  CftLlFOFiNIA 

714-635-5090 

fhtSlDE  CALIFQftMIA 

MAtL  ORPERS  WELCOME  -  PLEASE  INCLUPE  POSTAGE 


R.R 
ELECTRONICS 

105G  N  STATE  COLLEGE  BLVD.,  DEPT.  G 
ANAHEIM,  CALIFORNIA  92B06 


156 


OPEN 
TUES  -  FRI 

10-6 
SAT     10  -  £ 

CLOSED 
SUN  A  MOW 

SHIPPED  SAME  DAY  RECEIVED 


5^ 


NO  HiHJMUM  QflDER/ 


SATELLITE  TV  SYSTEMS 

"COMPARE  OUR  QUALIrnrf  PRICES  AND  SERVICE!" 

WE  MANUFACTURE- 
PARABOLIC  DISHES 
IOI.AR  MOUNTS 
I  't.MO  TI^AJLEllS 
a.'STOM  PART- 

WE  STOCK: 

Washburn  gill  ash  e 

klm  drake 

avantek  lowrance 

gardiner' 
call,  write  or  ^  for  our  latest  brochure  and  prices 

Al'STIN  C :   LfeWl^  LEWIS  CONSIRL 'C;  1 1ON  CVi. 

K4CK5C  vo  noi  100 

t$l  ?St^l  HUMBOLDT,  m  WW* 

"IN  BUSINESS  AT  THIS  LOCATION  SJNCE  /  M64 ,h      ^^*52 


MOTOR]/ A  1  ION  SYSTEMS 
LNA  HOLDERS 

ALUMINUM  Hl>RN:- 


ALLIANCE 

AT\' 

eA6LE  ^t.-ONNHCTOR^ 

SWITCHES ■&  HARDWARE 


TM 


£ 


COMPARE  the  HAZER 
with  foldover  +  telescoping  towers 

•  Antenna  sysT&ms  mount  on  Haz:er-Ha2er  tollows  parallel  to 
outside  of  tower  -  Raise  to  tower  top  or  lower  completely  lo 
ground  level 

*  Saf  el  y  I  ock  system  0  n  Haze  r  ope  rates  wtn  i  le  ra  i  si  n  g  - 1 0  we  rin  g  4  i  n 
normal  position  Never  can  fall. 

•  Weight  transferred  directly  to  tower.  Winch  cable  used  only  far 
raising  &  lowering 

*  WIN  support  most  antenna  arrays  up  \o  20  sq.  ft. 

•  Hign  quality  materials  4  workmanship 

*  Safety  -  speed  -  convenience  -  smooth  travel 
■  Ease  to  install  and  use 

#  For  fiohn  20  &  25  tower  —  Other  towers  on  request 
Complete  with  winch,  100  ft.  of  cable,  hardware  ancl  instructions^ 

HAZER  II  Heavy  alum.  $279.95  -  $17.00  UPS 
HAZER  Ml  Standard  alum.  $1 99.95  *  $13.00  UPS 
HAZER  IV  Heavy  gal  steel  $249.95  -  £28.00  UPS 

Specify  mast  diameter  when  ordering, 

MARTIN  ENGINEERING  P.O.  BOX  253  BOONVILLE,  MO  65233 


>^134 


816*882-2734 


A 


SIMPLEX  /  DUPLEX 
AUTQPATCH 


NOVAX f 


NOVAK  II 

NOW  TWO  MODELS  TO 
SERVE  YOU  BETTER 

YOUR  OWN  PfllVATE  AUTOPATCH 


Vax 


Mobile  Connection 


NOVAX  interfaces  your  standard  2  meter;  220;  450;  etc  Base 
station  and  telephone,  using  a  high  speed  scan  switching  tech- 
nique 30  that  you  can  direct  dial  from  your  automobile  or  with 
your  HT  from  the  backyard  or  pooiside  —  Automatically  .„  Easy 
installation  transceivers,  featuring  solid  state  switching,  offer  best 
results  ..,  Available  interfaced  with  an  ICOM  22U 


FEATURES 

NOVAX  1 

NOVAX  II 

*  3  min.  Call  duration  timer 

YES 

YES 

•  Up  to  45  sec.  activity  timer 

YES 

YES 

•  Single  digit  Access  Control 

YES 

NO 

•  DTMF  {Touch  Tone}  *  phone  connection 

YES 

YES 

*  4  digit  Access  Control 

NO 

YES 

•  Toll  Restrict 

NO 

YES 

•  LED  Digital  Diiplay 

NO 

YES 

, — .^ 

•  Vinyl  covered  alum,  case  size 

5'r  x  6"  x  2" 

t0",xa"jc1fc*' 

*  Directly  Interfaces  with  Repeeter 

NO 

YES 

•  flotery  Dial1  System  (incl  Letf  digit  dial  I 

NO 

YES-"OpTi  onJ -$49l95 

•  Hino  Back  {reverse  eutopatcnr'Optieri" 

YES  -  $30.95;  Kit  $29.95 

YES-Wirtd-$39-95 

•  Price 

Kit$1G9L9cVwJr*d$21 9-96 

Wired  only  $279.96 

N.Y.S.  Rei.  «dd  appro.  Sales  Tax 

SHIPPING  ADD  S3. 50  in  U.S.A. 

To  order,  send 
check,  money 
order  to: 

MUTER  CHARGE 

AND  VISA  ACCEPTED 


i__^r-.i- 

>EVELGPtVENT 
QOPOPATiiDN 

(fOrm^fiy~R.WrD.  tite.) 


■  Trademark  ITT 

Box  162  -  Tudman  Rd. 
Westmoreland,  N,Y,  13490    ^  21 
or  Phone  315-329-2785 


See  Lrst  of  Advertisers  on  page  130 
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DX-Hotes  Have  Gained  Wide  Acceptance    *In  the  Amateur  Media 
*At  DAVTON  Hamventfon   *A11  across  the  U5A  *With  DX  TOO 


56  DXCC  PLUS  : 

*SEVEN  Hide  tf/C  Columns  : 

*lpg  Entire  DX  Callsiyn  : 

•VOLJ  Choose  HodeS/BanHs  ; 

PLUS   *Buro   *3rd  Party   *More  ; 

*Enter  YOUR  AtJas  Page  *  : 

*CQ  Zone   +IARU  Continent  i 

*Uitique    "Rareness"   Guide  ; 

♦Latitude   "Longitude 

PLUS  Info  Computed  for  ¥QUR  £}T« : 

*Ti*iie  Zone  Difference  - 

*EXACT  Beam  Heading  ; 

*tfiles   ^Kilometer's  : 

PLUS  FREE  flanus   **5B  WAZ  Kit  : 


DX-Notes  invites  Comparison 
♦Compare  Accuracy 
♦Compare  Efficiency 
♦Compare  Useab  1  IE  ty 
♦Compare  Convenience 
*Conipare  Completeness 
PLUS  PREFIX  Cross  Reference 
l?QO*  Current,.  Commemorative 
Special  Event  S  Historic 
Prefixes  Indexed 
PLUS  COUNTRY  Cross  Reference 
500+  Possessions.  Islands, 
Deleted,  ETC  Names  Listed 


JARL  Awards  Kit 
^Highly  Acclaimed  Worksheets 
♦AJD  10  Call  Areas 
*WAJA  47  Prefectures 
JCC  647  Cities 
*JCG   569  Guns 
Complete  with  JARL  Information 
♦Logical  Organization 
•Efficiency  Engineered 
Alphabetical  Cross  Reference 
*  Determine  the  JARL  Code  # 
•Available  ONLJ  from  KH6HD 
*1400  Entries  Listed 
PLUS  FREE  Bonus 

**3075  OS  Counties  Listing 


tiUY  DX-Motes 


Just  (I2.95PPd  !  JARL  Awards  Kit  Just  £7.95PPd 


Send  Call,  fiamep  Address,  Latitude,  Longitude,  Time  Zone  AND  Check  or  Honey  Order  TO: 
KH6MJ      Randall  Sherman       P0B  158      Kahuluf,  Maui,  HAWAII   S673? 


*^  147 


PRINT  THE  WORLD 


See  What  You've  Been  Missing! 

Stay  in  touch  with  world  events,  monitor  weather,  ship 
traffic,  and  radio  amateurs.  Connect  to  your  receiver 
and  display  shortwave  radio  teleprinter  and  Morse 
code  transmissions  with  the  new  receive-only  HAL 
CWR-6700  Telereader. 

•  Receive  ASCII  or  Baudot  RTTY 

•  Six  standard  RTTY  speeds 

•  3  RTTY  shifts  for  low  or  high  tones 

•  Adjustable  space  for  fine  tuning 

•  Receive  Morse  code  —  4  to  50  wpm 

•  16  lines  by  36  or  72  character  display 

•  Two  page  video  display 

•  Parallel  ASCII  printer  output 

•  Requires  ±12  VDC  and  external  TV  monitor 

•  One  year  limited  warranty 

•  Small  size  (8"  x  3"  x  12.75") 

Write  or  call  for  more  details.  See  the  CWR-6700  at 
your  favorite  HAL  dealer. 

HAL  COMMUNICATIONS  CORP. 

BOX  365 

URBANA,  ILLINOIS  61801  217-367-7373 


GOTHAM 
ANTENNAS 

(305)  294-2033 

SMALL  LOT  TRAP  DlPOLES 


roaster  charge 


417 


MODEL 

BANDS                LGTH 

PRICE 

TSL8040 

BG.40                    78' 

$4935 

TSL  4020 

40.20  15              40" 

$47.95 

SMALL  LOT  SHORTENED  DlPOLES 

5L-BQ10 

80.40.20              75- 
1&.10 

$59.95 

SL  160 

160                      130" 

J3B.95 

SL-60 

60                         63' 

$37  95 

SL-40 

40.16                   33' 

$36  95 

FULL  SIZE  PARALLEL  DlPOLES 

FPD-flOTO 

80  40  20                130 
15.10 

$49.9$ 

FPD-J010 

40.20  15.  ID          63' 

$44.35 

NEW!    PORTABLE  VERTICAL!   IDEAL   FOR 

APARTMENTS,  CAMPING,  TRAILERS' 

Folds  to  5'  Package  No  Radial  s  Required 
Fully  Assembled  Full  Legal  Limit.  1:1  VSWR 

MODEL  BANDS  HGHT       PRICE 

PV-8010         80.10  13'  $59.95 

PROVEN  DESIGN  GOTHAM  ALL  BAND 


HI) 


VERTICALS 

V-160 

ISO.B0.4O.20. 
15.10.6 

23" 

144.95 

V-80 

80.40,20 
15.10  6 

23" 

$42.95 

V-40 

40,20  15.10.6 

23' 

$40.95 

FAMOUS  GOTHAM  QUADS 
2  Elements— 3  Bands  Complete-  $149.95 
CHAMPIONSHIP  GOTHAM  BEAMS 
Full  Size  Cqmpltle  from  $99.95 
DEALER  WQUmtES  SNVITEO 
CALL  OR  SEND  LARGE  SASE  FOR  CATA- 
LOG Shipping:  Dipoles  £  Verticals 
12.50  USA:  $7.pQ  Canada  $5.00  FPO,  APO 
Beams  &  Quads  Shipped  LIPS  or  Freight 
Collect  Fla.  Add  5%  Sales  Tew 

1415  First  St.  •  Key  West,  FL  33040 


FILTER  CASCADING 


The  most  cost-effective  way  to  improve  the  selectivity 
of  any  receiver  -  old  or  new  -  is  to  Improve  its  I  Filtering. 
A  Fox *Tango  Cascading  Kit  puts  a  high-quality  steep- 
sided  8-pole  filter  in  series  with  your  present  filtef(s). 
both  SSB  and  CW.  The  result  is  narrower  Bandwidth 
and  better  Shape  Factor,  both  of  which  dramatically 
reduce  adjacent  channel  QRM-  a  necessity  in  tod  ay's 
crowded  bands. 

CONSIDER  THESE  KIT  FEATURES 

•  Easy  installation -30  minute  average. 

•  No  drilling,  switching,  alignment. 

•  16  poles  of  filtering  yield: 

Rlter  Shape  Factor  as  high  as  1.19. 
Ultimate  Rejection  better  than  1Q0dB. 
Works  wonders  on  SSB;  improves  CW. 

•  Compensates  for  Filter  insertion  loss. 

•  Complete  instructions,  clear  diagrams. 

•  No  RX  audio  impairment,  TX  unaffected, 

•  Includes  Filter  and  all  needed  parts. 

•  Fits  all  models  of  Series  -  any  letter. 

•  All  Filters  8-pole  -  Guaranteed  One  Year. 

SPECIFY  KIT  WANTED  WHEN  ORDERING 

YAESU  FT101  $75;  FT101ZDS70;  FT107  $75; 
FT901/2  $65;  FR101  $55  (filter only).  KENWOOD 
TS520/R599  $70;  TS820$70;  TSB30/RB20$150 
(Two  Filters}.    HEATH  SB1 04A  $60. 

Shipping  S3  (Air  $5).  FL  Sales  Tax  5% 

In  addition  to  the  above,  FOX-TANGO  stocks  a  wide 
line  of  $55  SSB.  CW.  and  AM  8-pole  filters  forYaesu, 
Kenwood,  Drake  R4C  and  7-line,  and  Heathkit,  Also, 

special  filters  made  to  order.  Send  specs  for  quote. 

GO  FOX-TANGO -TO  BE  SURE! 
Order  by  Mail  or  Telephone. 

AUTHORIZED  EUROPEAN  AGENTS 

Scandinavia:  MfCROTEC  {Norway) 

Other  INGOIMPEX  (West  Germany) 


FOX  TANGO  CORPORATION 
Box  15944S,  W.  Palm  Beach,  FL  33406 
Phone:  {305}  683-9587  323 
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FREE! 

Brand  New  Catalog 
With  Over  150  Programs 


Best 

Software 

Under  The 

Sun 


Instant  Software's  new  catalog  is  free  and  it  offers  150  of  the  finest 
programs  you  can  find.  At  reasonable  prices.  .  .and  a  variety 
you've  never  seen  before  in  one  catalog.  And  they're  all  contained  in 
the  new  16  page  1983  Instant  Software  catalog.  You'll  find: 


ASSEM/ZSIM— 2  great  utilities  in 
one  super  package.  Assembly  lan- 
guage programmers,  this  package 
solves  all  your  programming  prob- 
lems from  ASSEM  to  ZSIM. 

Super  Utility  Plus — the  most 
powerful  program  of  its  kind.  A 
must  for  every  serious  TRS-80*  disk 
installation. 

Geography  Explorer  Series — the  ex- 
citing, attention- holding  series  that 
teaches  your  children  essential  geo- 
graphical facts, 

Phaser  Blast — phaser- armed 
robots*  enemy  Hovertanks.  .  .pre- 
pare for  a  journey  into  the  war  of 
the  future, 

Space  Shuttle — experience  the  ulti- 
mate flight  as  you  pilot  America's 


Columbia  through  launch,  orbit, 
re-entry  and  landing. 

Plus  dozens  of  other  practical, 
mind-boggling  or  spine-tingling 
programs. 

And  now  you  can  get  the  new  1983 
Instant  Software  Catalog  absolutely 
free.  You  don't  even  have  to  pay  for 
the  phone  call  Just  dial  toll  free: 


1-800-258-5473 

and  ask  for  your  free  copy  of  Instant 
Software  s  1983  Catalog, 
It  could  be  the  smartest  call  youll 
make  all  year. 

Instant  Software.  The  best  software 
under  the  sun. 


Instant  Software 


(a  subsidiary  of  Wayne  Green  Inc.)  Route  101  &  Elm  St.         Peterborough,  NH  03458 

'T  US  Si  I  is.  ji  rrjjLstrretl  tnukim^rk  <►*  thv  Ildtlm  Shm'k  dKi-vii*n  "f  TdmK  Cnq> 

Yes,  I  want  a  free  catalog!     Name    

Please  send  my  free  copy  to: 

Address 


Instant  Software:    aty 


State. 


Zip. 


Polflrtiorough,  N  H   03456  USA         A  subsidiary  ot  WayntGrasn  Inc. 


The  best  software  under  the  sun. 


I  have  a 


computer 

1273NC 
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/Antennas  for  hf,  vhf,  uhf 


Two  Meter 


fi 


5* 


The  Big  John'  "  13  Element  Quad  22'  Boom  16.5dBd 
gain  F/B  30  dB  Mast  Size  Up  to  2"  Bandwidth  144-145  MHz 

$129.95 

"The  Little  Johfl"*  *  11  Element  Quad  18'  Boom  15.5 
dBd gain  RB30dbMast  Size 2"  Bandwidth  144-145  MHz109.95 

"PTG  Special"***  9  Element  Quad  13'  Boom  14.8 
DBd  F/B  30  dB  Bandwidth  144-146  MHz  $89.95 

Featuring  The  Wondermatch  Driven  Element 

Six  Meter 

"6-PTG-4"  4  Element  Yagi  13'  Boom  12  dBi  Mast  Size  2" 
Longest  Element  115"  50-51  MHz  $79.95 

You've  Heard  About  Us  On  The  Air,  So  Call  Collect  Between 
8AM-10PM  Or  Write  For  Details 


*  Measured  at  JWL  Laboratories 

**  First  Place  Winner  at  Baton  Rouge  Gain  Measuring  Contest 
(7/31/82). 

*  *  *Second  Place  Winner  at  Baton  Rouge  Gain  Measuring  Con- 
test (7/31/82). 


COPYRIGHT  1982 
\\\|W\\\\ 


(713)  464-7720  Dick-WB5JWL 

Gordy-KD5NQ 


WL  ELECTRONICS 
9138  Western  Drive 
Houston,  TX  77080 


YOU  MISSED  IT!  ^ 

fechrncai  Journal 


Amateii 
Technics 


-Jrnfl"'  ■SO**"* 

Poor  Mian's 

Spftctfum 
Analyze* 

Hit  UHimftBi^iert 
fundi**! 

$100  TVRJO 


flj  a  Counter 


, 


But  you  still  need  that  issue  of  73  Magazine. 

Well,  it's  not  too  late  to  get  it. 

Send  for  your  free  Back  Issue  Catalog. 

A  complete  listing,  including  editorial  highlights. 

You  still  need  it. 
And  we've  still  got  it, 

YES j    I  want  my  free  Back  Issue  Catalog  for  73 
Magazine. 

Name . 

Address 

City State Zip 


7.1  Magazine,  Mail  Order,  80  Pine  St.,  Peterborough,  NH  03458 


REGENCY  SCANNERS 

T720  Air 169.00  D9t0 

D  100 159.00  M  100     ... 

D  300.  209.00  NMOO 


BEARCAT  SCANNERS 


270.00  BC350 
205GG  BC300 
24500     BG200 


369.00 
339.QTJ 
CALL 


All  Bundy  low  profile  IC  Sockets  just  H  per  pin 
Example:  a  pin— 6*;  40  pin— 40* 
Ham  IV  Rotor— $165.00 

Columbia  8  Con  (2#T&6#22}— 17tfft. 
Columbia  RG  59v  100  foil  shield  TV  type— 7<c/ft, 

Berk  Tek  Grey  96%  RG  8X-14*m, 
US  made  PL  259— 10/S55O 

Cat!  for  Quantity  Quotes 


Universal  Dist. 
RAYMOND  RICHARD 

RT.  1,  BGX25E 
CLERMONT,  FL  32711 


master  charge 


UG  178  Hedocer-10/$1,99 
SO  239—  10/S5.89 
3  amp  fuse— 20/$  1.50 
Sanyo  3V  Lithium —  $5.95 
Gould  1,2v  500  mAh  AA  Nicad 
10^1450  1Q0/$125,G0 

1000/S1 100.00 
GSC  Reg.  Power  Supply 
35  Amp  Rack  Mt   List  £227.00 
SALE  $149.00 

(904)  394-251 1 
(313)  278-8217 

<s  IN- 


ATTENTION: ICOM  &  KENWOOD  OWNERS!; 

IF  YOU  ARE  NOT  RECEIVING  OUR    ^^  A 
MONTHLY    NEWSLETTERS,    YOU 
ARE  NOT  TUNED  INTO  A  WEALTH 
OF  INFORMATION!!! 


vr$A 


Mm  ■  n^Iard 


.Hi 


v^*KMlO 


r*t»ii  t^T 


***H 


Subicriptiaq  Cost  for  10-ICOM  or  Kenwood  Newsletter*;  USA  19.00 
Annual  (Bull  FW);  112.00  Fim  CWwt  Canada  &  Mexico  110-00  -  else- 
where (Air  Miii}  112.00  SPECIAL  PUCE  FOB  BOTH  iVEWSLETTE&S  [2% 
tMnetj  12+MOFF  PiDIVIDLAL  PRICES,  We  honor  Mailer  Charge  and 
VISA,  Telephone  orders  iccepted-  *Wr  are  in  in  forme  lion  exchange  foT 
ICOM  and  Trio /Ken  wood  Useri',  Plcisesenda  S.A.S.E.  for  our  informa- 
tion*! brochure  and  list  of  ICOM  &  Kenwood  Kits.  Send  lo: 

USERS  INTERNATIONAL  RADIO  CLUB 
364  Kllpatrlck  Ave.,  Port  St.  Lucie,  FI  33452 
USA  -  Phone  305/878-7296  '17SJ 
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THE  AUTEK  "QRM  ELIMINATOR 


J? 


Model  QF-1A 
For  SSB  &  CW 
$69.00 1 + S4> 


115  VAC  supply bu\fc     Auxiliary    Notch    re*  Four    main     filter 

in.   Filter  by  p*ss&d     feels  80  to  11.000  Hi!  modes  for  iny  QRM 

when  off.                          Covers  signals  other  siiuaiion. 

no  I  c  has  can't  touch. 


Continuously  v»rl-  Continuously  vari 
able  main  select Mty  able  main  frequency 
{to  an   incredible   20     (250  lo  2500  Hz) 


AUTEK  pioneered  the  ACTIVE  AUDIO  FILTER  back  i 
t972  Today,  we're  still  The  engineer  rng  leader  Our  new  OF 
1A  is  the  latest  example  It  s  INFINITELY  VARIABLE  Vou 
vary  selectivity  100;T  and  frequency  over  the  entu-e  usable 
audio  range  This  lets  you  reject  whistles  with  oual  notches 
(to  70  uB),  or  reject  SSB  hiss  end  splatter  with  a  tarry  ad 
lustable  lowpass  plus  aux  notch  Imagine  what  the  NAR- 
ROWEST CW  FILTER  MADE  will  due  to  ORM'  HP  rejects 
Jow  IrequertGles.  Skirls  exceed  BO  dB   1  watt  speaker  amp. 


Jui  ;  m  M5  VAC  supply  6Vj*Sx2'»  Two- 1  one  grey  styling 
Even  latest  rigs  include  only  a  traction  oi  the  QF-1A 
activity  Yet  il  hooks  up  in  minutes  to  ANY  rig  -Yaesu. 
Mnwood.  Drahe,  Swan,  Atlas.  Tempo,  Heath,  Collins,  Ten 
TeC* £tC  Just  plugit  into  your  phone  jack  and  connect  spkr. 
or  p  lones  l»  the  output.  Join  the  thousands  of  owners  who 
nov.  iear  stations  they  couldr.  1  copy  without  a  OF-1A1  It 
rear    works' 


WORLDS  RECORD  KEYER.  OVER  4000  DX  QSO'S  IN  2  DAYS! 


$100.50  (+$4» 


Model  MK-i  Keyer 


Probably  the  most  popular  "prolesslonal"  contest  keyer 
In  use,  yet  most  owners  are  casual  CW  operators  or  nov- 
ices- After  a  few  minutes,  you'll  see  how  memory  revolu- 
tionizes your  CW  operation  I  Jusl  start  sending  and  record 
your  CQ,  name,  QTH,  etc  in  seconds.  1024  bits  stores 
about  100  characters  (letters,  numbers).  Playback  at  any 
speed.  Dot/dash  memories,  triggered  clock,  repeat,  com- 
bine. 5  to  50  +  WPM,  buili-in  monitor  and  115  VAC  supply. 
Works  with  any  paddle,  Sit  back  and  relax  while  your  MK-1 
calls  CO  and  handles  standard  exchanges' 

OplFonai  memory  expander  (ME-11  expands  any  MK-1  to 
400  characters.  ME-1  factory  installed  S35,  Owner  in- 
stalled, only  S2i  { *  $4).  Add  more  memory  now  or  iaterl 


BOX  302  DEFT.  S 
ODESSA,  FLORIDA  3355€  «(ei3)  §20  4349 


NO  LONG  DELAYS.  WE  SHIP  95%  OF 
ORDERS  FROM  STOCK 

We  sell  only  factory  direct.  No  dealer  markup  in  our  price. 
Order  witrv  checkT  M.O.,  VISA,  MC  Add  $4  postageand  han- 
dling In  48  states.  (S7  for  UPS  air)  Add  %7  to  Canada,  Hi.f 
Ak.  Add  S22  elsewhere  (shipped  air).  Add  5%  tax  in  Fla. 


PHASE  M 

TWIN  ANTENNA 


NEW  TS830S  for  $1 50? 


Yes  indeed!  Just  add  a  Matched  Pair  of  top- 
quality  2.1  KHz  BW  (bandwidth)  Fox  Tango 
Filters,  Here  are  a  few  quotes  from  users: 


u 


" 


r- 


*tft 


*  SUffftSO'FDUND.  100-MPH  GfiAV  MAG- 
NETIC MOUNT  WITH  MVLAft  BASE 

i  5^1  WAVE  FOR  PHASE  II  SIGN  At 

*  AND  " 
i  1  4    WAVE    HJfl   CLOSE  IN   AW   flE 
StRrCTEP  HEIGHT  AREAS 

t  INSTANT  CHANGE-  0V£« 

i  SlPERlCifi  PERFORMANCE 

i  £TAIKL£SS  STEEl  SPRING  ANQ  whip 

i  CHRQtlE  ON  BRASS SASE-COMPAge 

*  BOTH     ANTENNAS    ARE     FREQUENCY 
ADJUSTABLE 

i  CtWPlETE  WITH  1?  FEB  OF  FOAM 
C0A*  AND  Pl-259  CONNECTOR 

*  MADE  IN  USA 

INTRODUCTORY  PRICE: 


X 


»***W**I 


•MMMW 


COMPARE!' 


TWO  ANTENNAS  FOR  THE  PRICE  OFONE! 
AMATEUR-WHOLESALE  ELECTRONICS 

8817  SW  I23lh  Terrace,  Miam*  Florrda  331?6 

Telephone  (305.)  333-3631  -  Telex-  BO-3356 

HOURS:   9  -  5  Monday  thru  Friday 

•  U.S  DISTRIBUTOR.  DEALER  INQUIRIES  INVITED 


WS4" 


»a&t-er  ctiarge 


►"5 


ORDER  NOW  TOLL  FREE 


800-327-3102 


Makes  a  new  rig  out  of  my  old  TS83QSI . . . 
"...  VBT  now  works  the  way  I  dreamed  it  should.. 
'...Spectacular  improvement  in  SSB  selectivity... 
"...  Completely  eliminates  my  need  tor  a  CW  titter..." 
**»*  .Simple  installation  *  excellent  instructions*.." 

The  Fox  Tango  filters  are  notably  superior  to  both 
original  2.7KHz  BW  units  but  especially  the 
modest  ceramic  2nd  IF;  our  substitutes  are  8 -pole 
discrete-crystal  construction  The  comparative 
FT  vs  Kenwood  results9  VBT  OFF — RX  BW:  2.0  vs 
2.4;  Shape  Factor  1 ,19  vs  1 .34;  80dB  BW:  2.48  vs 
3.41;  Ultimate  Refection:  1 10dB  vs  80  VBT  SET 
FOR  CW  at  300Hz  BW  —  SF2.9vs3  33;  Insertion 
Loss  1dB  vs  10dB 

OPTIONAL  CONNECTIONS 

Fox  Tango  filters  for  RX  and  TX;  Fo  x  Tango  f or  RX  - 
Kenwood  for  TX,  FT  for  RX  -  switch-select  FT  or  K 
f04r  TX:  switch-select  FT  or  K  tor  RX/TX 

INTRODUCTORY  PRICE:  (Complete  Kit}... $150 
Includes  Matched  Pair  of  Fox  Tango  Rlters, 

ait  needed  cables  and  parts,  detailed 
instructions. 

Shipping  $3  (Air  $5).  FL  Sales  Tax  5% 

ONE  YEAR  WARRANTY 

GO  FOX-TAN  G  0  -  TO  BE  SURE  I 

Order  by  Mail  or  Telephone. 

AUTHORIZED  EUROPEAN  AGEMTS 

Scandinavia  MICROTEC  (Norway) 
Other   INGOIMPEX  (West  Germany) 


FOX  TANGO  CORPORATION 

Box  159445,  W  Palm  Beach.  FL  33406 
Phone:  (305)  683-9587        ^323 


Don't  Be  Left  Out  in  the  Cold 
with  the  Russian  Woodpecker 

GET  A 

MOSCOW 

MUFFLER" 

Another  first  from  AEA.  The 
Woodpecker  Blanker-  WB-1  really 
works.  This  unit  effectively  blanks  the 
pulsing  interference  of  the  Russian 
Woodpecker.  Two  versions  are 
available,  the  WB-1  for  use  with  com- 
munication receivers  and  WB-1C  for 
use  with  all  popular  transceivers. 


This  extremely  useful  accessory  is 

designed  for  direct  insertion  between 
your  receiver  (or  transceiver)  and  the 
antenna.  It  is  both  MORE  EFFECTIVE 
than  LF.  type  blankers  and  requires 
NO  MODIFICATIONS  to  your  recefver! 
The  unit  operates  from  a  1 3  VDC  ±  2 
VOC  power  source  at  less  than  575 
mA.  (AEA  AC  wall  unit  AC  1  will 
operate  the  blanker-) 

The  blanker  works  well  on  both  CW 
and  SSB  modes  that  are  being  in 
terfered  with  by  a  woodpecker,  Con- 
trols on  the  front  panel  include;  four 
push  button  switches,  a  synchronize 
control  and  a  width  control  The  WB-1 
also  features  a  low-noise  untuned 
broadbanded  6  db  gain  pre-amp  which 
can  be  selected  with  or  without  the 
blanker  enabled.  The  WB-1C  uses  the 
same  circuitry  but  includes  a  carrier 
operated  relay  (COR).  This  provides 
protection  to  the  receiver  section  dur- 
ing transmissions  from  the  attached 
transceiver. 

Foe  more  details,  write  far  our  latest  catalog  or 
visit  your  favorite  dearer. 

Prices  and  Specifications  subject  to  change 
without  notice  or  obligation. 

ADVANCED  ELECTRONIC 
APPLICATIONS,  INC. 
P.O.  Box  C-2160, 
Lynnwood,  WA  98036 
(206)  775*7373 
Telex:  152571  AEA  INTL 


^^  ^S  Jr%  Brings  you  the 


Breakthrough! 


*-S*e  List  of  Advertisers  on  pag&  130 
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/WARDS 


Bill  Gosney  KE7C 
Micro-80f  Inc. 
2665  North  Busby  Road 
Oak  Harbor  WA  98277 

LMRE  AWARDS 

Here  are  Ihe  details  of  an  awards  pro 
gram  recently  instituted  by  the  Liga  Mex- 
ican* de  Radioexperlmeniadorea  (LMHE) 
and  open  to  all  amateurs  anywhere;  there 
are  currently  four  awards  offered 

6Z6  Award 

Available  for  con  firmed  contact  with  any 
6  Mexican  stations  afier  January  l.  1980. 

American  Award 

Requires  confirmed  contact  with  40 
countries  in  ihe  Western  hemisphere 
iAHRL  DXCC  list)  plus  10  contacts  with  XE 
stations, 

Mexico  Award 

Requires  confirmed  contacts  with  20  sta- 

llons  in  Mexico. 

Worked  All  XE  (WAXE) 

Requires  25  confirmed  contacts,  15  with 
XE1,  5  witn  XE2T  and  5  with  XE3  stations. 

Awards  cost  US  S3.00  or  t0  IRCs  each 
and  require  that  either  the  OSL  cards  or  a 
list  certified  by  the  awards  secretary  ot  the 
local  league  be  submitted  to  the  LMRE  of 
Mexico  City.  If  QSL  cards  are  submitted,  be 
sun*  to  include  sufficient  funds  tor  return  ot 
same  via  international  registered  air  mail 
The  address  for  applications  is:  LMRE 
Awards  Manager,  c/Q  Manuel  De  Lera,  PO 
So*  907.  Mexico  1;  OF.  Mexico 

JOLIET  AMATEUR 
RADIO  SOCIETY 

The  Joiiet  Amateur  Radio  Society  is 
sponsoring  the  JARS  award.  Illinois  sta- 
tions must  contact  10  JARS  members  Con- 
tinental LIS  stations  must  contact  5  JARS 
members  No  repeater  contacts  An  up- 
dated membership  list  is  available  on  re- 
quest lor  an  SASE  or  2  fftCs  Send  list  of  log 
information  and  S1 .00 IDX  station  may  send 
3  IRCs)  for  the  award  to  Paula  Franfce 
WB9TBU  Certificate  Chairman,  PO  Box 
873,  BeecherlL  60401 


THE  IOWA  AWARD 

An  award  will  be  issued  to  any  amateur 
who  has  worked  19  Iowa  counties.  Cost  will 

be  $1  00  Each  additional  20  counties  will 
earn  a  new  award.  QSLs  not  required.  Send 
usual  fog  information  and  statement  by  two 
other  amateurs  or  one  club  officer  lo  the 
Mississippi  Valley  Radio  Club.  3518  Colum- 
bia. Davenport  I A  52304 


THE  PLANET  EARTH  AWARD 

The  South  West  Ohio  Repeater  Qub 
iSWQRO  takes  great  pleasure  in  present- 
ing ihe  Planet  Earth  Award  To  quality,  ap- 
plicants must  submit  proof  of  OSOs  with  10 
different  stations  on  the  planet  Earth.  There 
are  no  restrictions,  but  QRP  operations  will 
be  noted,  Send  your  list  of  contacts  along 
with  the  award  fee  of  $4.00  or  12  IRCs  with 
an  SASE  to  the  Awards  Chair  man.  South 
West  Ohro  Repeater  Club,  PO  Box  1S0Q5, 
Cincinnati  OH  4521S. 


WORKED  ALL  MORTON 
AWARD 

The  Morion  Amateur  Radio  Club  has  an- 
nounced its  new  award  program.  The 
Worked  All  Morton  award  Is  Issued  to 
those  hams  who  have  had  QSOs  with  five 
members  of  ihe  Morton  Amateur  Radio 
Club*  or  hams  living  in  Morton,  Illinois.  On- 
ly contacts  made  on  or  after  January  1, 
198T  wJH  count.  To  receive  the  award,  ap- 
plicants should  send  log  information  list- 
ing at  least  live  Morton  contacts  along 
wilh  a  large  SASE  to  Morton  Amateur  Ra- 
dio Club,  701  Columbus  Avenue.  Morton 
ft  61550 

The  club  operated  a  special  events  sta- 
tion W9EEB.  during  the  Annual  Morton 
Pumpkin  Festival  An  attractive  certifi- 
cate for  Ihe  Pumpkin  Award  will  be  sent  to 
ail  who  QSL-  The  operation  was  held 
September  16  through  18,  1981,  on  7.280, 
14  2B0\  21,380,  and  28.6B0  MHz  The  award 
will  be  issued  on  receipt  ot  OSL  and  a 
large  SASE  by  W9EEB,  701  Columbus  Ave- 
nue, Morton  \l  61550. 

In  an  effort  to  restore  good  operating 
practices  to  the  amateur  bands,  a  group 
of  Morton  Amaieur  Radio  Club  members 
have  undertaken  the  sponsorship  of  the 
All  American  Alligator  Award.  This  prob- 
ably least-coveted  certificate  will  be  is 
sued  to  those  stations  which  exhibit  acts 
inconsistent  with  the  spirit  or  taws  of  am- 
ateur radio.  We  hope  the  award  Witt  be  re 
ceived  in  the  same  spirit  wilh  which  it  is 
being  issued 


TEN-METER  FM  AWARDS 

Sponsored  by  the  North  Whidbey  island 
Repeater  Association  (MvVlRA).  all  d 
tacts  must  be  made  on  or  after  January  1. 
19B1.  Crossmode  contacts  do  no!  count. 
Contacts  must  be  two-way  ten-meter  FM. 
Special  endorsements  include  All-Mobile, 
All-Simplex,  Single-Frequency  accom- 
plishments, and  contacts  made  within  a 
single  day.  week,  month,  or  year.  Do  not 
send  OSL  cards,  forward  your  Ust  of  con- 
tacts showing  the  date.  time,  and  frequen- 
cy of  each  OSO  and  provide  a  brief  station 
description  Send  with  the  fee  of  US  S*  00 
for  each  award  to  the  attention  of'  Ten- 
Meter  FM  Awards  Program.  2665  North 
Busby  Road,  Oak  Harbor  WA  9B277 

Worked  All  Districts 

To  qualify,  applicants  must  work  one 
len-meierFM  station  in  each  of  Ihe  ten  US 
call  districts. 

Worked  All  States 

Applicants  must  work  a  minimum  of  50 
US  stales  on  ten-meter  FM 

Centurion 

This  award  requires  the  applicant  to 
work  a  minimum  of  100  stations  on  ten- 
meter  FM 

OX  Decade 

Applicants  must  work  a  minimum  of  ten 
OX  stations  out  side  the  fifty  US  states 
and  Canada  on  ten-meter  FM 

North  American 

To  qualify,  applicants  must  work  all  fen 
US  call  districts  a  minimum  oi  stx  Canadi- 
an provinces  andfor  territories,  and  at 
least  four  DX  countries  within  the  North 


American  continent  tother  than  the  US 
and  Canada)  on  ten  meter  FM, 


OTHER  AWARDS 

3rd  Catl  District  Maryland 

Worked  all  Bowie  ARC  In  two  classes. 
Frrst  figure  US  stations,  second,  DX  sta- 
tions: class  1=4/2;  class  2  =  2/1.  Log  data, 
SASE  No  charge  To:  John  Rouse 
KA3DSN,  PO  Box  Drawer  M,  Bowie  MD 
20715 

4th  Call  District  Florida 

Florida  Skip  Certificate  of  Merit  Issued 
on  recommendation  of  two  other  ama- 
teurs for  outstanding  se*vjce  S1.Q0.  Send 
to:  Florida  Skip,  Box  501.  Miami  FL  33166, 

XYL  Award  by  Florida  Skip 

Only  requirement  is  to  render  aid  and 
comfort  to  your  husband  in  and  out  of  the 
shack  Si. 00 or  4  IRCs  to  Elizabeth  Clark 
W4GGG.  41  Lenape  Drive.  Miami  FL 
33166 

Three  Thousand  DX  Award 

North  Florida  ARS,  Work  three  or  more 
stations  3.000  miles  or  more  distant,  rag 
chew-type  OSOs  only    Two  certificates 
will  bo  awarded,  one  to  you  and  one  to  the 

DX  5Ui1<ons,  $2M  to:  Dale  Mann  M4AWI, 
5433  Glorlanno  Circle  North.  Jacksonville 
FL  32207. 

Worked  Broward  County  Cities 

Broward  ARC  Stations  in  the  Florida 
counties  of  Broward,  Colliers,  Dade, 
Glades  Himry.  Lee.  Martin,  Monroe,  or 
Paim  Beach  must  work  alt  29  cities, 
others,  15.  Work  mobiles  in  Broward  coun- 
ty. No  awards  for  your  mobile  GCR  US 
St  00:  DX,  tO  IRCs,  to  WD4HAF.  1921  NW 
41st  Street,  Oakland  Pat*  FL  33309 

6th  Call  District 

CMC  Worked  All  Counties  California,  1$ 
sued  in  five  classes:  Class  D  =  2ti  to  28. 
class  C  =  30 to  38;  class  B  =  40  to 48:  class 
A  =  4B  to  57;  class  AA  =  53]  GCR,  SWL 

53.00  endnrnrrmnnla  61.00  to.  Scoll  Doug- 
las KB7SB,  PO  Box  46032.  Los  Annates 
CA  90046. 

7th  Call  DislHct 

CHC  awards,  to;  Scott  Dougtas  KB7SB. 
PO  Bo*  46032,  LOS  Angeles  CA  90046, 

Washington  State  Counties  Award,  Is 
sued  in  live  classes:  Class  D  =  10  to  15 
counties,  class  G=  15  to  20;  class  B  =  20 
to  3D,  class  A  =  30  to  43:  class  AA  «  44 

Oregon  State  Counties  Award,  issued 
in  four  classes:  Class  C  =  tD  to  15  coun 
ties:  class  B  -  20  to  25;  class  A  »  30  to  35 
class  AA  =  36 

Nevada  State  Counties  Award,  issued 
in  three  classes:  Class  C  =  8  to  10  coun- 
ties; class  B  «  10  to  15;  class  A  =  15  lo  1 7. 

Utah  State  Counties  Award  issued  in 
three  classes:  Class  C=7  to 10  counties; 
class  B  =  18  lo  24;  class  A  =  22  to  29 

Wyoming  State  Counties  Award.  Issued 
in  three  classes:  Class  C  =  7  lo  10  coun- 
ties; class  B  =  15  to  20;  class  A  =  20 10  23. 

Idaho  State  Counties  Award,  Issued  In 
Tour  classes:  Class  C  =  1 5  to  20  counties; 
class  B  =  20  to  30;  class  A  =  30  to  43,  class 

Montana  State  Award,  Issued  m  five 
classes:  Class  D  =  15  to 20 counties:  class 
C  =  20  to  30;  class  B=30  to  40:  class 
A =40  lo  55;  class  AA  =*56. 

GCR,  SWL,  S300;  endorsement.  St  00 


Morocco 

CNB  Award  by  AHEM.  Work  15  CN8  sta- 
tions on  1  band,  12  stations  on  2  bands,  or 

a  stations  on  3  bands.  GCR  and  3  IRCs  to 


AREM.  PO  Box  2060,  Casablanca.  Moroc- 
co. 

Diploma  De  La  Vide  Rabat  by  Assoc, 
Royate  Des  Radio  Amateurs  De  Maroc,  cio 
CN80B,  PO  Box  299,  Rabat,  Morocco. 
Won*  10  stations  in  Rabat  after  January  1, 
196a  All  others.  5.  SWL  10  IRCs.  list 

India 

Worked  Republic  of  India,  by  ARSI,  Box 
534,  New  Delhi.  India.  Contact  50  different 
VU  Stations  after  January  1ft,  1950.  QSLs. 
list,  12  IRCs. 

The  Gateway  of  India  Award,  by  ARE  of 
India,  Western  Zone.  Work  VUs  In  the 
Western  Zone  alter  November  9,  1957. 
Asia  stations  work  10;  others,  5.  GCRr  6 
IRCs  To:  Dady  Maior  VU2MD.  fl5  stealer 
Road.  Petit  Mansion,  Bombay  7,  India. 

Lebanon 

By  Lebanese  RAA  PO  Box  1217.  Beirut. 
Lebanon,  Work  1Q  stations  after  July  1. 
1956,  with  endorsement  seals  additional 
10.  No  charge.  GCR 

Spain 

Spanish  Diploma,  by  URE.  Apartatio  De 
Correos,  Num  220,  Madrid,  Spam  QSLs 
from  125  Spanish  stations  on  CW  with  60 
on  3.5  or  7  &AHZ..  ID  on  28,  15  on  21,  and  10 
on  14  MHz.  After  Januaiy  t.  1092.  Send  40 
QSLs,  list,  and  return  in>stage. 

125  EA  Award:  By  URE,  Hortaleza  2, 
Apariado  220.  Madrfd. Spain.  Work  125  EA 
stations  after  January  1,  1952,  including 
all  Spanish  call  areas,  At  least  three  con- 
tacts must  be  made  with  each  {EA1 
through  EAQ)  counting  EA9  and  EA©  as 
one  area.  QSLs,  list,  and  return  postage. 

Romania 

YO-AD'  All  Districts  Award,  Wotfc  YO 
districts  as  foMows  First  figure  ts  the 
number  of  districts  lo  be  worked,  second 
is  me  number  of  OSOs  per  district  Appli- 
cants  In  zones  15.  16,  20:  class  l  =  8J10; 
class  II  =  6/©;  class  III  ^  3/3-  Applicants  m 
#jnes  14.  %?t  21,  33,  34  class  I  =8J6,  class 
ll  =  6?4;  class  UU3/3.  Applicants  >o  all 
other  zones:  ctass  1  =  8/3;  class  11  =  5/2: 
class  III  =3/1. 144  MHz:  classl  =  4/1;  class 
11  =  3/1;  class  111*8/1  There  are  8  YO  dis- 
tricts In  ail. 

Canary  Island 

Work  EAS  stations  after  April  4,  1971 
QSLs.  SWL,  10  IRCs  lo:  URE,  PO  Box  860, 
Las  Paimas.  Canary  Islands,  Spain.  EA 
and  LX  stations  w0»*  30,  rest  of  EU.  Cen 
t*ai  and  South  America  worH  20  North 
America  and  Africa  work  10  Asia,  Ocean 
ta,VHFandUHF.worit5. 

Austria 

WAOE  Diploma.  Work  OE  districts  all 
CW,  ail  phone,  ot  mixed  aftei  January  4. 
1954.  Austria  and  adjoining  oounines 
work  three  stations  each  in  OE  districts  i 
through  9  (with  OE4  and  OE9  counting  as 
one  district)  using  at  least  two  different 
bands.  At  least  one  contact  per  OEdlstnct 
must  have  been  made  on  40  or  80  meters. 
Rest  of  EU  stations:  Same  as  above  but 
without  4f>  or  BO- meter  requirements  GCR 
stations  outside  EU.  Work  one  OE  station 
station  hi  each  OE  district  on  any  band  {8 
QSLs)  GCR  Same  station  may  be  worked 
on  ail  bands  WAOE  SWLs  (or  8  districts. 
Send  list  and  10  IRCs. 

Colombia 

100  HK3  Award:  by  LCRA.  Third  HK 
zone.  Coordinator  for  contacts  with  100 
HK  staUons  after  January  1. 1960.  SWLs, 
no  charge.  GCR,  fist  in  alphabetical  order 
and  send  full  log  data  to;  HK3W,  AP584, 
Bogota,  Colombia, 

Double  Call  Award:  Work  HK  stations 
with  double-  or  inpie-lefter  calls.  Three 
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Instant  Software's 

prices  are  going  up. 

Stop  waiting  for  the  right 

time  to  buy!  Stock  up  now  on  all 

the  programs  you  want,  and  SAVE . 

Shop  early  and  save  $$$$$$  on  your 

Christmas  shopping  also. 

Remember,  this  is  the  last  chance  to  buy  lastant 

Software  s  products  at  the  old  1982  prices.  Effective 

November  15,  1982*  Instant  Software  will  be  raising  its  prices 

on  most  of  its  products. 
Order  today  so  that  you  too  can  beat  the  Instant  Software  price 

increase.  Just  call  toll  free: 

1-800-258-5473 

"Olti  prices  will  nrrl  be  actvplnJ  uhrr  iliis  datr- 

Instant  Software 

(a  subsidiary  of  Wayne  Green  Inc.) 

Route  101  &  Elm  St.     Peterborough,  NH  03458 

603/924-9471 


Sailing  73  Afag- 

azine   will    make 
money  for  you.  Consid- 
er the  facts: 
Fact  #1:  Selling   73  Magazine 

increases  store  traffic— our  dealers 
tell   us  that   73  Magazine  is  the  hot- 
test-selling amateur  radio  magazine  on  the 
newsstands. 

Fact    #2:   There   is   a   direct   correlation    between 
store  traffic  and  sales — increase  the  number  of  people 
coming  through  your  door  and  you'll  increase  sales. 
Fact  #3:  Fact  #1   +   Fact  #2  =   INCREASED  $ALE$, 
which  means  more  money  for  you.  And  that's  a  fact. 

For  information  on  selling  73  Magazine,  call 
800-343-0728  and  speak  with  Ginnie  Boudrieau,  our 
bulk  sates  manager  Or  write  to  her  at  73  Magazine, 

80  Pine  St.r  Peterborough,  NH  03458. 


MAGAZINE 

80  Pine  Street  Peterborough.  NH  03456 

800-343-0728 


I 


MOVING? 

Let  us  know  8  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73  Magazine. 
Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  subscrip- 
tion, ft  helps  us  serve  you  promptly.  Write  to: 


magazine 


Subscription  Departmenl 

P.O.  Box  931 

Farmingdale  NY  11737 


I  \li-nd  m>  subscription  one  additional  year  far  unlv  $19,97 
Payment  enclosed  Bill  me 

Canada  and  met  ten  $22-97,  US  funds.  Foreign  Surface  $49.97, 
US  funds,  drawn  on  US  banks 


I 
I 
I 
I 

I 

I 

I 

I 


3*  Name. 


if  you  have  no  label  hand>  print  OLD  address  here. 

an 


^  Address 
£  City 


State 


Zip 


prtnt  Nf:W  address  here: 


Name 


Call 


Address 
City 


i 

I 
i 
I 


Stale 


Zip 


32DR6M 
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Masses;  Class  C  =  10,  class  8  =  20^  class 
A  =  ail  26  double  cails  (AA  to  ZZ);  AAA 
counts  in  lieu  of  AA.  BBB  for  SB,  etc.  Con- 
tacts after  January  1,  1960.  No  charge, 
GCR,  log  data  to:  HK3VV,  AP  584,  Bogota, 
Colombia. 

CHK  Award:  by  LGRA  Work  HK  sta- 
tions, HK  stations  work  100  other  HK  sta- 
tions, stations  in  Americas  work  50, 
others  work  25.  HKs  send  QSLs,  others 
send  certified  iist  authenticated  by  club 
o  rficiai.  OSLs  must  have  been  sent  and  re- 
ceived. Tor  LCRA,  AP  584,  Bogota.  Colom- 
bia. 

ZHK  Award:  by  LCRA.  Confirmed  con- 
tacts with  HK  zones.  HKs  send  QSLsfrom 
all  10  zones.  Americas  work  9,  rest  of  the 
world  work  8.  All  except  HKs  send  list  cer- 
tified by  club  official.  To:  LCRA,  AP  584, 
Bogota,  Colombia. 

(No  charges  given  for  any  of  the  LCRA 
awards.) 

HK7  Award:  by  RC  Saniander,  PC  Box 
222,  Bucaramanga,  Colombia.  Work  7  HK 
stations,  either  all  CW  or  all  phone,  after 
January  1,  1962. 

10  HK1  Award:  by  RC  Del  Atlantico, 
Apartado  Nacional  184,  Barranquilla,  Co- 
lombia, Work  10  HK1  stations  post  World 
War  t).  GRC— certified  by  club  officer.  (No 
costs  given.) 

HK5  Award;  by  LCRA,  Work  HKS  sta- 
tions after  January  1.  1957.  American 
countries  work  12„  Colombian  stations 
work  20,  rest  of  the  world  work  8.  GCR  list 
to:  Box  6149,  Calip  Colombia, 

US  Navy  Award 

Work  5  US  Navy  ships.  To:  Office  o1  Na- 
val Gommunicalions,  Director  Navy 
MARS  40P945N),  The  Pentagon,  Washing- 
ton  25  DC  2030 1 . 


Radioman  Submarine  Award:  Work  2 
amateur  radio  stations  on  board  subma- 
rines of  Submarine  Squadron  Twelve  plus 
club  station  W4YVS  or  any  station  on 
board  the  BustmetL  After  January  1,  1961. 
Notarized  log  Information  with  statement 
that  the  information  is  true  and  accurate 
to:  Radio  Amateur  Club,  Submarine 
Squadron  12,  Naval  Station,  Key  West  FL 
33040. 


ARGONNEARC 

The  Argonne  Amatuer  Radio  Club  plans 
to  operate  the  club's  memorial  station, 
W90VE,  to  commemorate  the  40th  an- 
niversary of  the  first  controlled  nuclear 
chain  reaction  experiment  conducted  at 
the  Alonzo  Stagg  field  on  the  University  of 
Chicago  campus, Two  stations  will  operate 
from  1500  GMT  December  4  through  2400 
GMT  December  5. 

Frequencies:  phone  and  CW — 20  kHz  up 
from  lower  edges  of  the  General  portions  of 
the 80- 10m  bands:  Novice— 40  kHz  up;  2m  — 
1 45. 19H  44.59,  146-52,  and  147.42;  RTTY- 
14.090  and  146,70,  Send  a  business-type 
SASEorS100foran8"  x  11"  unfolded  cer- 
tificate to  AARCr  PO  Box  275.  Argonne  IL 
60439. 


BETHLEHEM  WV  EXPEDITION 

The  Tripie  States  Radio  Amateur  Glut) 
will  operate  daily  from  Bethiehem,  West 
Virginia,  December  9  Through  December 
12,  from  1400  to  2300  UTC  Operating  fre- 
quencies for  WDSDDU8  will  be  7.275, 
14.325.  21,425,  and  28.550  MHz  on  SSBr 
and  7.110.  14,075,  21.110,  and  28.110  MHz 
on  CW.  A  special  holiday  certificate  will 


ALL  NEW  H.R 
SOLID  STATE  PX 


10/160  METER 
L  TRANSCEIVER 


USBLSB 

4  Memories 
3  Way  Auto  Scan 
Includes  New  Bands 
3-Step  Tuning  Speed 
IF  Tune  +1  KHZ 
Built-in  Dual  VFO 


CW-W  CW  N 

200W.PEP(160M-12M) 
100  W.  PEP(10M) 
Built-in  Power  Supply 

AC-120  VAC 

DC-13,8  V  -Ground 

External  ALC 

13,5  VDC  Relay 


NCG 


JUST  SLIGHTLY  AHEAD 


1275  N- GROVE  ST. 
ANAHEIM,  CA  92806 


^318 


TO  ORDER  OR 
DLR  INFO.  CALL 
(714)630*4541 

NOTE:  Price,  Specifications  subject  to  change 
without  notice  and  obligation 


be  sent  to  all  those  contacted  who  send 
an  SASE  to  TSRAC,  26  Maple  Lane,  Beth- 
lehem>  Whining  WV  26003. 


CHRISTMAS  VILLAGE 

The  K1BCI  C/Q  Radio  Club  will  operate 

a  special  event  station  honoring  the  35th 
anniversary  of  the  Christmas  Village  lo- 
cated in  Torrington.  Connecticut,  The 
club  will  operate  from  the  Christmas  Vil- 
lage from  December  11  through  19,  1962, 
on  10,  15,  20,  40,  and  80  meters.  Certifi- 
cates, of  this  event  will  be  issued  for  con- 
tacts made.  For  further  information,  con- 
tact Jim  WA1Y2A  or  Nellie  WB1DVG. 


SANTA  CLAUS 

The  Pike  County  Amateur  Radio  Club  of 
Wlnslow,  Indiana,  will  operate  a  special 
events  station  from  Santa  Cfaus,  Indiana, 
from  1700Z  December  18  through  1700Z 
December  igr  1982.  The  callsign  wilt  be 
W9C2H.  Operating  frequencies  will  be 
(plus  or  minus  QRM)  21.395,  14.305,  7,265. 
3.925  phone,  7.133  CW,  14,093  RTTY,  and 
146.52  FM  Certificate  for  QSL  and  SASE 
to  Santa  Glaus,  PO  Box  ill,  Ireland  IN 
47545. 


CHESTER  GREENWOOD  DAY 

The   Sandy   River   ARC   will   operate 

KA1CNG  on  Saturday,  December  tflth, 
15002,  to  Sunday,  December  19th,  210OZ, 
in  celebration  of  Chester  Greenwood  (in- 
ventor of  the  earmuff)  Day.  vVe  will  also 
operate  mobile  from  the  Chester  Green- 
wood Day  Parade  and  related  activities  on 


Tuesday,  December  21st,  1400Z  to  21002. 
Frequencies:  5  to  10  kHz  from  bottom  of 
General  band  edges  and  3940  KHz.  Certifi- 
cate for  your  QSL  card  and  two  first-class 
stamps  (no envelopes  please)  to  KA1CNG, 
5  Franklin  Ave.,  Farrnington  MEG493& 

HONG  KONG  ACTIVITY 

The  Hortg  Kong  Amateur  Radio  Trans- 
mitting Society  (HARTS)  is  pieased  to  an- 
nounce that  once  again  there  will  be  a  VS6 
activity  day  belween  0001 G  Saturday, 
April  2,  1983,  and  2359G  Sunday,  April  3, 
1983-  As  in  previous  years,  many  V5G  sia^ 
t ions  will  be  aclive  on  all  bands/modes. 

1983  is  World  Com  mimical  ions  Year 
(WCYK  and  during  1983  the  special  call- 
sign  VS6WCY  will  be  in  use  by  the  HARTS 
dub  station,  Special  QSL  cards  will  be 
i&sued  For  QSOs  with  VS6WCY.  QSLs  for 
WCY  station  should  be  sent  to  ihe  Hong 
Kong  OSL  Bureau  Manager,  PO  Box  541, 
Hong  Kong. 

WORKED  ALL  NORTH  POLE 

The  Borealis  ARC  will  present  upon  re- 
ceipt of  the  request  with  The  oallsigns  and 
dates  worked  ot  a  minimum  of  three 
BARC  members  and  S2.QCL  a  Worked  All 
North  Pole  certificate  Operating  time  will 
be  from  approximately  0400-09002,  30 
kHz  up  from  the  Jower  edge  of  the  Novice 
and  General  bands,  plus  or  minus  QRM. 
The  club  member  whose  callsign  appears 
on  the  largest  number  of  certificate  re- 
quests during  the  month  of  December  will 
win  a  prize.  Certificate  requests  should  be 
sent  to:  Borealis  ARC,  do  UVendall  Keller, 
SR  Box  80343,  Fairbanks  AK  99701. 


PO 


FAST; 
SCAN 


$399 


Ha  ire  you  tried  it  yet? 

ATV  TRANSMITTER/CONVERTER 


TC-1 


MO  Watts  Output 
'Standard  Frequencies  Available 
'Broadcast  Standard  Sound 
"High-resolution  &  color  video 
*  Regulated  AC  Supply  Built  In 
'Tuneable  Downconverter  &  Preamp 


Connect  to  the  antenna  terminals  of  any  TV  set,  add  a  good 
450  MHz  antenna,  a  camera  and  there  you  are. ,  .Show  the 
shack,  home  movies,  computer  games,  video  tapes,  etc. 

ATV  DOWNCONVERTER 

For  those  who  want  to  see  Lhe  ATV  action 
before  they  commit  to  a  complete  station. 
the  TVC-4  is  for  you.  Great  for  public  ser- 
vice setups,  demos,  and  gelling  a  buddy 
interested  Just  add  an  antenna  and  a  TV 
set  tuned  to  CH.  2, 3,  or  4  and  blue  in  to  117 
volts  a  x.    $8900  TVC-4 

TVC-4L  extra  tow-noise  version. .  ,$105  delivered  in  USA 

HGMEBREWERS:  ASK  FOR  OUR  BASIC  FOUR-MODULE  PACKAGE 

CALL  OR  WRITE  FOR  OUR  COMPLETE  LIST  OF  SPECIFICATIONS,  station  set- 

up  diagrams,  and  optional  accessories  which  Include  antennas,  modulators, 
detectors,  test  generators,  cameras,  etc  WE  ARE  A  FULL  LINE  SUPPLIER  OF 
ALL  YOUR  ATV  NEEDS. 

TERMS^  VISA  or  MASTER  CARD  by  telephone  or  mail,  or  check  or  money  order  by 
mail  All  prices  are  delivered  in  USA.  Allow  three  weeks  after  order  for  delivery. 


P.C.   ELECTRONICS     2522  Paxson  lane, 


Tom  WSORG     Miryann  WB6YSS 


Arcadia,  California  91006 
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KILOBAUD  KLASSBOOM 

by  George  Young  and  Peter  Stark 

Makes  learning  electronics  fun  and  easy.  First  published  as  a  series  in  Kilobaud  Microcomputing,  the 
book  combines  the  learning  of  essential  theory  with  practical,  hands-on  experience.  The  course  begins 
with  basic  electronic  projects  and  culminates  in  the  construction  of  your  own  programmable 
microcomputer.  The  direct  instructional  methods  of  authors  Young  &  Stark  make  KILOBAUD 
KLASSROOM  a  simple  way  for  you  to  acquire  a  solid  background  in  digital  electronics. 

BK7386  (419  pages) $14.95 
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SELECTRIC  INTERFACE  by  George  Young 

You  need  the  quality-  print  that  u  daisy  wheel  printer  prov  ides  hul  the  thought  of  buying  one  makes 
your  wallet  wilt.  SE1  .ECTBIC lM  INITlHFACE,  a  step-by-step  guide  to  interfacing  an  IBM  Selech  k- 
I/O  Writer  to  your  microcomputer,  will  give  you  that  quality  at  a  fraction  of  the  price,  Genrge  Young, 
co-author  of  Kilobaud  Microcomputing  magazine's  popular  "Kilobaud  [Classroom"  s§pes,  offers  a 
low-cost  alternative  to  buying  a  daisy  wheel  printer.  5ELECTRIC  INTERFACE  includes:  step-by- 
step  instructions,  tips  on  purchasing  a.  used  Selectric,  information  on  various  Selectric  models  T  in- 
cluding the  2740,  29B0,  and  Dura  1041,  driver  software  for  ZS0T  8080,  and  6502  chips,  tips  on  inter- 
facing techniques-  With  SELKCTRIC  INTERFACE  and  some  background  in  eksctronics,  you  can 
liave  a  high- quality,  low-cost,  letter-quality  printer.  Petals  not  included. 

BK73  &S  ( 125  pages) 112.97 
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GENERAL  LICENSE  STUDY  GUIDE 

By  Timothy  M.  Daniel  N8RK 

This  is  the  complete  guide  to  the  CeneraJ  License.  Learning  rather  than  memorizing  is  the  secret.  This 
is  not  a  question- and.- answer  guide  that  will  gather  dust  when  the  FCC  issues  a  new  test-  Instead,  this 
book  will  be  a  helpful  reference,  useful  long  after  a  ham  upgrades  to  General,  Includes  up-to-date 
FCC  rules  and  an  application  form.  Order  yours  today  and  talk  tea  the  world, 

SG735S  {87  pages) >  k , $6.95 
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NOVICE  LICENSE  STUDY  GUIDE 

By  Timothy  M.  Daniel  N8KK 

Here  is  the  most  up-to-date  notice  guide  available.  It  Is  complete  with  information  about  learning 
Morse  code,  has  the  latest  FCC  amateur  regulations  and  the  current  FCC  application  forms.  This 
guide  is  not  a  question/ answer  memorization  course  but  rather  it  emphasizes  the  practical  side  of  get- 
ting a  ham  license  and  putting  a  station  on  the  air.  It  reflects  what  the  FCC  expects  a  Novice  to  know 

without  page  after  page  of  dull  theory.  The  most  current  information  still  available  at  last  year's  price, 

SG7357  (98  pages) $4.95 
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NEW  WEATHER  SATELLITE  HANDBOOK     by  Dr.  Ralph  E.  Taggart  WB8DQT 

rg~||  Here  is  the  completely  updated  and  revised  edition  of  the  best-selling  Weather  Satellite  Handbook — 
containing  all  the  information  on  the  most  sophisticated  and  effective  spacecraft  now  in  orbit.  Dr. 
Taggart  has  written  this  book  to  serve  both  the  experienced  amateur  satellite  enthusiast  and  the 
newcomer.  The  boot  is  an  introduction  to  satellite  watching,  providing  all  the  information  required  to 
construct  a  complete  and  highly  effective  ground  station.  Not  just  ideas,  but  solid  hardware  designs 
and  all  the  instruction  necessary  to  operate  the  equipment  are  included.  For  the  thousands  of  expert 
mentors  who  are  operating  stations,  the  book  details  all  procedures  necessary  to  modify  their  equip- 
ment for  the  new  series  of  spacecraft.  Amateur  weather  satellite  activity  represents  a  unique  blend  of 
interests  encompassing  electronics,  meteorology  and  astronautics.  Join  the  privileged  few  in  watching 
the  spectacle  of  earth  as  seen  from  space  on  your  own  monitoring  equipment. 

BK7383  (132  pages). . . $8.95 
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FOR  TOLL-FREE  ORDERING  CALL  1-800-258-5473 
WAYNE  GREEN  BOOKS»PETERBOROUGH  NH  03458 

Itemize  your  order  on  a  separate  piece  of  paper  and  mail  to  Wayne  Green  Bunks,  Att:  Sales,  Peterborough.  NH  03458.  Be  sure  to  include  check  or 
credit  card  information.  (Visa,  MC  or  AMEX  accepted.)  NoC.O.D.  orders  accepted.  All  orders  add  $1,50  for  the  first  book,  postage  and  handling;  $1 
additional  book;  $10.00  per  book  foreign  air  mail.  Please  allow  4-6  weeks  after  publication  For  delivery.  Questions  regarding  your  order?  Pkase 
Customer  Service  at  the  above  address. 
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Cho4  Harris  VP2ML 
Bo*  4881 

Santa  Rosa  CA  95402 


THE  TEN  METER  BAND 

Marty  DXars  aOendon  the  10  mtiw  band 
as  sunspot  rturnbere  lalL  But  10  rweters  p#p 
now  Dx  ■icJWnl  «w  at  the  oof  mm  of 
the  sunspot  cvcift  Not  «  «wc*\  to  be  sure, 

aSwtWJh  10 -S  Wide  Open  TO  three  COntifWntS 

a!  once  but,  st i«.  Ifim  »s  plenty  of  action 
Because  to  meters  Has  at  me  drwdkng  vw 
between  Hf  aw}  VHF.  it  displays  wni  of 
the  propagation  features  o*  each  pan  of me 
spectrum  8r  learning  to  reoognrflp  the  drf 
terent  modes  oi  propagation  and  pracncmg 
the  operating  patterns  un*qu*  to  each  prop 
agatton  mode  tne  0Xe*  can  quic* 
prove  his  success  on  ft)  maters  the  sec- 
ond wecftend  of  toe  month  of  December 
ptondes  a  f m*  opportune ,  to  practice  tftrf 
stun  m  the  AJWL  10  Mete*  Contest 

Let  3  foe*  at  the  venous  «ya  DX  tronats 
get  t>om  here  to  there  and  how  the  DXer 
should  modify  his  opoi sting  techniques  lo 
take  tun  advantage  of  each  propagation 
mooe 

HF  Spwrlmm 

Most  DX  contacts  mm  made  *u  iti*  f  2 
ionization  layer  ol  the  ionosphere  The  F? 
layer  is  KHiired  by  radiation  1rc*m  Ihe  sun 
and  lend!*  lo  be  strongest  neat  the  middle 
of  the  day  Thus,  10  meters  will  open  up  lo 
Ihe  east  in  thn  motrnnfl  Aetna  Earth  turns, 
the  band  opens  farther  south,  and  then  II 
swings  around  to  I  he  west  in  ih»*  late  altor* 
noon  The  DXtir  can  rsoogrilfS  F2  propaga< 
lion  because  II  Is  So  widespread,  wilh  aig- 
nnls  from  a  large  part  ot  the  world  coming 
m  all  ai  once.  This  propagation  mode  Is 
quite  steady,  bui  I  ding  rtfhit  slowly  ihd  lad- 
ing gradually  Nnmml  DXIng  techniques 
win  be  successful  Ann  your  beam  m  (he 
station  iind  make  your  call. 

Ten  meters  is  not  always  "open'  via  F2 
propagation  So  some  DXera  will  quickly 
tune  across  the  band  with  the  beam  aimed 
east  near  nothing,  and  drop  to  t5  meters 
However  even  when  the  ionization  la  not 
strong  enough  in  provide  east  west  propa- 
gation n  often  is  strong  enough  lot  no*tn 
south  contacts  The  equatorial  region  n* 
canes  more  solar  radiation  Elian  latitudes 
Farther  nonh  end  often  gets  enough  r  edi- 
tion to  open  the  tO-mataf  bano  Instead  of 
normal  sequence  of  the  band  opening 
up  m  the  east  and  swinging  around  lo  the 
•est  around  midday  0*  a  utile  leier  tne 
band  opens  up  met  lo  tne  soum 

ft AiftiD  used  to  lake  advantage  of  this 
phenomenon  during  contests  *-'n  a 
aeitmeni  IOmeter  beam  fixed  south.  He 
cduW  semch  outCkty  to  that  antenna 
match  lor  the  trans  equatorial  openings 
end  nab  the  CEs  LUs,  and  other  South 
Americana  The  only  trick  to  working  DX  vuj 
tnjnt  spuatnrijJ  propagation  IS  10  know 
and  •here  to  Hx  our  beam  e> 

last  tor  example  you 
near  me  Soum  Arnencans 
Trassarns  lonuation  ewe 
regions  provides  one  ot  the  mora  atssrsai- 
ing  prapagai^n  modes  on  10  maiarm  toaca 
scatter  Strong  aagjiets  aifned  south  can  re> 
fleet  oft  the  lonaaiion  layer  over  ma  eoua 
tor  and  bounce  down  to  earth,  and  some 
smah  portion  ol  tne  sagnaf  then  bounces 
a*ong  the  same  path  Not  much  ol  a 


signal  gets  through,  to  oe  sure  since  most 
ot  tne  energy  is  lost  or  absorbed  in  the 
multiple  bounces,  but  efinoctional  signals 
I  be  scattered  enough  by  the  ground  at 
me  other  end  of  the  hop  to  send  some  i 
gy  foacfc  north 

This  mnjnff  that  1|  is  possittfe  to 
other  stations  north  o*  me  equator  by  point- 
ing your  beam  almost  due  south1  Bac* 
scatter  stonats  are  very  weak-  So  both  sta- 
tions must  pomt  their  beams  toward  tne 
ionoataon  to  Vt^  south.  If  you  hear  a  Eun> 
paart  signal  «hde  your  tseam  &  aimed  south 
but  the  s*gnai  fades  as  you  swing  your 
beam  up  to  the  northeast.  )tou  are  probabfy 
or  side-scatter  s*gnais  You 
these  donate  because  they 
and  peak  to  the  south,  no  mane* 
■n  vhaf  djeection  the  station  is  located 

H  you  hear  a  scatter  signal,  resist  the 
tarnjjtation  to  swing  your  beam  according 
to  the  beam-heading  chart  the  signal  enil 
Orsappear  \i*  rt  gets  louOw.  you  n?  not  hear 
mg  a  scatter  signal1!  Instead  swing  your 
beam  across  the  south,  ustemng  for  the 
louoesl  direct  jon  ties  direction  of  the  most 
intense  ionization,  aid.  therefore,  the  most 
scatter  Note  thai  both  stations  must  be 
beaming  south  it  the  Dx  station  hears  you' 
signal  and  swings  his  beam  up  to  the  west 
to  work  you,  the  contact  is  iost 

Explaining  this  unoe*  the  weak  signal 
strengths  ol  scatter  cool  acts  can  be  hue* 
ir filing  I  remember  spending  20  minute* 
once  trying  to  convince  a  station  that  we 
could  make  contact  only  if  oprh  ot  us  point- 
ed our  beams  south  and  not  at  each  other1 
Whenever  this  YW  heard  my  call  from  New 
(England,  he  woulct  swing  his  hsam  north 
and  lose  ll 

Side  scarier  is  very  similar  to  back  seal- 
t r?r  The  radio  waves  reflect  oft  the  sld©  ot 
inn  Ionization  region,  not  the  unrierBrde. 
Again,  you  swing  your  10-meter  beam  back 
and  lorrh,  listening  tor  the  foudest  signal 
without  regard  to  the  direction  ot  the  other 
station.  If  you  can  convince  the  PX  Station 
to  do  Ihe  same  thing,  you  can  have  a  sir 
tying  DX  contact. 

VHF  Spectrum 

Since  the  10-meter  band  is  near  the  VHF 
region  It  exhibits  some  of  the  exciting  prop- 
agation modes  of  VHP  bands,  including 
meteor  scatter  and  E-sfcip  These  short* 
range  propagation  mooes  don  t  often  pro- 
vide much  DX.  but  it  fielps  to  team  how  to 
fecogniza  and  operate  under  each  mode 

Meteor  scatter  is  radio  propagation  ©ft 
the  ionized  trails  left  after  a  meteor  rips 
through  our  upper  atmosphere  Smoe  the 
Ter>Meter  Contest  ownodes  «rth  a  major 
meteor  shower,  you  might  *eH  hear  such 
sjgna&  then.  Uefeor-scatter  Signals  last 
only  a  lev*  seconds  because  Ihe  loniartion 
region  omckly  rJssapates  Tour  contact 
must  be  wary  snort;  grraig;  your  cafl  three 
limes  probatory  wtU  use  up  me  entm»  ope*v 
•ng  *  Listen  tor  randorrey^ocraaing,  Qude 
loud  signais  which  appear  and  Orsappear 
very  ourcfcty  ft  you  start  a  contact  on  one 
meteor  burst.  <su  may  «*H  be  &&*  to  com 
o*ete  the  contact  on  another  bursa  a  mmute 
of  two  later  rf  you  stay  on  th©  sarne  freouarv 
and  beam  heading  Don't  expect  to  t*> 
change  much  more  than  a  signal  report. 


mimical  ion  distance  on  a  single  hop  is 
aOoul  1200  mkles,  compared  lo  twice  that 
with  F2  propagation  But  multiple  hop 
E  skip  can  provide  some  DX  contacts,  thus 
infecting  soma  life  into  a   dead"  band 

Because  the  ton  nation  regions  in  the  E 
Layer  are  much  smaller  than  those  in  the  F 
layer,  Ihe  E  skip  propagation  is  much  more 
restricted  m  area  You  might  hear  only  one 
or  two  stales  or  countries  at  a  time  for  ex- 
ample £  skip  signals  can  be  very  loud  as 
well  as  very  directional,  but  often  you  can 
work  stations  around  the  hinges  Say  you 
work  a  few  Q  stations  but  don't  hear  any 
thing  ease-  Try  a  call  lor  II.  Gil  GD  etc 
People  are  a) way*  listening  and  a  direct 
call  can  pull  them  out  of  the  woodwork, 
E  skip  propagation  ts  notorKxisty  tickle  ap 
pswrmg  and  disappearing  rap»d»v  Don't  be 
surprised  it  your  contact  fades  awaymrrwa- 


QSi  Card  Errors 

However  your  signal  gets  from  new  to 
then,  you  #iiipro©aWr***taQSLca*o  to 
confirm  me  OSO  And  you  had  bettor  fan 
your  card  out  property  .f  you  ejpect  a  return 
OSL  Aimost  25*  *  of  ad  OSU  I  hawj 
oerved  mm  not  f  i  hed  out  property .  fSt  there 
are  only  i  halt  Oojen  pieces  o*  *n*c#mation 
that  need  to  be  tnaanafl  And  any  QSLwnich 
rs  impraperty  fined  out  can  delay  tne  return 
OSL  or  e*en  end  up  m  the  circular  fuel  Let  s 
look  al  the  crjmmon  m t stakes  and  how  to 
avoid  them 

rne  GttttiQtt  A  surprising  number  of 
OSLs  amve  wttnout  ihe  DX  station  a  cali  *n 
the  appropriate  place  H  the  caJlatgn  ts  any- 
where but  in  the  "confirming  OSO  with  or 
"radio  station"  bo  h,  the  OSL  rs  ifrvalid  tor 
awards  Don't  confuse  the  OSL  manger  s 
call  with  thai  ol  the  DX  station 

The  da fe  Almost  every  country  in  the 
wor  id  e  mot  1  ha  Un  H  ed  Si  ates  uses  the  se 
quence  day/monihfyeai  lor  the  date. 
12&/S2  is  Fobiuary  12,  not  December  2  To 
remove  all  ambiguity  from  ihe  date,  use  Ho- 
rnanni.M  ■  •«  'or  Ihemonlh.  pp  Engiish  ab 
brovlaiions  121182  or  12  Fob .  tt2  MaNo  sure 
you  changed  the  dale  at  2400  UTC,  which 
occurs  In  inn  middle  ol  the  evening  before. 
local  US  time  I  earn  lell  you  how  many 

C.lIlK  LirriVt"   vVlMl   Mm    ■  1,(11     i  If  If-    hiv  nil 

fni  rVme  There  IS  no  excuse  for  using 
anything  but  UTC  on  DX  QSLs  Local  time  is 
tor  Ion  a  I  OSOu  only  And  it  you  try  to  con- 
vert your  local- time  log  to  UTC  lor  the  OSL 
card;  sooner  or  Eater  you  will  make  a 
mistake  Keep  your  log  in  UTC  and  keep  a 
UTC  clock  in  Ihe  shack  And  keep  your 
clock  accurately  set  to  WWV  A  DX  station 
or  DXpediiion  operating  comest  style 
might  fill  a  60-entry  mg  page  m  teas  than  10 
minutes  If  the  lime  on  your  OSL  is  oft  by 
more  than  S  minutes,  the  OSLer  mtghl  have 
to  search  through  several  pages  of  togs  for 
your  contact 

Fhjguency  Be  careful  not  lo  put  the 
oend  «n  irus  boa^'Fiaquency  20  tor  w- 
amoie  I*  rouchar^bandsotTeniduringa 
contest,  for  example!  welch  your  log  it  is 
*ery  easy  to  change  bands  to  worUa  station 


and  forget  to  log  the  band  change.  Then  Ihe 
card  has  the  wrong  band  I  always  prefer  to 
receive  a  card  with  the  exact  frequency 
such  as,  14205.  Since  I  log  my  exact  trans 
mining  frequency  this  can  help  to  'tnd  a 
OSO  with  the  wrong  date  or  lime 

wode  if  your  OSL  has  this  box  labeled 
"2X.rt  just  write  m  the  mode  It  the  box  is  la 
beted  'mode. '  write   2X  CW  or  '2X  SSB 

AST  Honest  signal  reports  m  DX  ore  as 
rare  as  Albanian  contacts  1  always  prefer 
honest  reports,  but  usually  get  SO  even  if 
the  other  station  can  barely  near  me 

OSL  Ajways  ask  for  the  Q£L  if  you  warn 
it  •  get  thousands  of  cards  *h*ch  imay  esv 
surne  are  reojuests  tor  my  c  --m  but  no 
where  does  the  stauon  ipectWcsHy  raoueet 
_i" .  pangs  get  a  irftfe  bentnd.  I  may 
assume  these  cards  are  answers  to  cards  i 
sent,  and  i  dont  answer  diem  And  if  you 
need  a  card  tor  a  particular  reason  say  ac 
"Need  3  more  cards  for  my  DXCC,  pie  tie 
OSL"  or  -Please  OSL  for  SBOXC 

Olher  Tmngs  to  rernarwber  It  you  work  a 
ux  station  outing  a.  contest  w 
trve  numbers  as  pan  ol  0%excherige.wrwe 
the  oflier  srat^on  s  OSO  number  on  me 
can!  "your  number  1G24  Don  t  put  your 
own  nsrnber  on  the  card,  as  the  OX  station 
could  care  less.  Hrs  consecutive  number 
erti  locate  your  contact  oujekh/ m  a  long  log 
Speaking  of  contests,  be  Sure  to  mention 
that  the  contact  was  made  during  a  Con 
test  if  it  was.  Siany  stattenskeep  separata 
logs  to*  contest  and  notvcofwsst  opera- 
tions because  of  the  special  logs  that  con 
tests  require.  So  include  CO  WW  SSB  con- 
test    as  appropriate 

iiways  send  a  card  lor  each  OSO  Al 
though  it  is  tempting  to  put  all  youi  coniest 
OSOs  wnti  a  single  DX  stahon  on  one  card, 
ft  often  will  slow  up  your  response,  The  DX 
station  might  OSL  one  band  at  a  time  or,  as 
in  the  case  of  major  DXpedilions.  have  sep- 
arate managers  lor  each  band,  Splurge,  and 
send  separaie  cards. 

Finally,  write  legibly  and  accurately  Nu 
me'ous  OSLs  have  the  inlorrnaiion  bo  bad 
iy  written  tnet  ij  is  almost  Impossible  lo 
read  Or  the  information  [%  mts-coptod  from 
the  log,  These  QSLs  end  up  in  ihe  "do  to 
morrow"  Hie  or  the  circular  one,  And  \  illJI 
have  cards  from  five  years  ago  In  my  "do 
tomorrow"  file 

And  now  a  special  ireet  tor  you  foysl 
readers  ol  this  DX  column,  Send  me  your 
OSL  card  by  the  end  ol  the  year  and  I'll  put 
them  ail  m  a  hat  and  draw  out  three  cards 
The  lucky  winners  will  receive:  a  16S3  DX 
GaHbook.  a  one-year  subacripiinr.  to  The 
DX  Buitettn.  the  most  prestigious  of  the  DX 
bulletins,  or  a  one- year  subscription  to  the 
W6GO  OSL  Lis?  a  fist  of  mom  than  5000 
OSL  managers  which  is  updated  every  two 
weeks  (more  about  this  prae  next  mom  hi1 
So  send  fan  your  cards  to  the  address  at 
me  head  of  ttus  column,  right  away  No 
cost,  no  obligation,  just  mail  me  your  OSL 
Card  and  rtl  nctity  the  lucky  w*rwers  imme- 
diately. Include  a  si*oe  or  biack-and-whitr 
photo  of  your  shack,  and  I'll  use  the  best 
snots.  Thanks  *&  befng  such  devoted  raao 
^T5  ot 


H/IM  HELP 


aeeee%  eraoxt 

£  -sk»p  enfrwBis  trie 
otien  The  E  cnttahon  layer 
than  the  F  layer,  and  the 


Do  you  need  help  m  getting  your  Al 
compute*  on  RTTY  or  ASClP  Drop  me  a 
tme.  anolMbe  more  than  happy  to  gel  you 
started 


band  Quite 
is  much 


HotitJ  K7ZJDJKH2 
PO  Bom  4426  AAFB  BR 
Vigo,  Guam  96012 


l  would  appreciate  a  copy  of  a  scheme! 
«cforannCA*VVA50^Aiinfc'so^are*ave 

^---  v  jenemtor  '  eeX  be  gtadtfi  pey  r=^ 
age  and  the  cost  of  copying 

A.  B  WettS  WASCOM 
POBoxSO 

T  un*ca  LA  TOW 
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SATELLITES 


Ahane  Takes  a  Dive 

The  amateur  radio  space  program  suffered  another  setback  on  September  10.  On  that 
date,  a  European  Space  Agency  (ESA)  Ariane  rockei  fell  into  the  Atlantic  Ocean  instead  of 
achieving  orbit  as  planned.  It  was  the  second  failure  in  five  launches  for  Ariane,  the  vehicle 
which  was  scheduled  to  carry  the  Phase  1MB  amateur  satellite  aloft  in  early  1983. 

This  time,  the  Ariane  carried  no  amateur  birds,  but  two  multi-million-dollar  communica- 
tions satellites  on  board  were  lost.  Apparently,  the  rocket  dove  into  the  ocean  when  a  third- 
stage  fuel  pump  failed.  If  the  problem  turns  out  to  be  specific  to  the  unit  that  failed  and  not  a 
design  flaw,  the  Phase  III  launch  schedule  may  be  only  slightly  affected  and  the  amateur 
satellite  could  still  be  launched  sometime  this  spring.  Amateur  satellite  enthusiasts  can 
only  wait  patiently  for  ESA  to  work  out  bugs. 

Incidentally,  the  Ariane  fail ure  is  a  serious  blow  to  ESA,  which  is  in  head-to-head  competi- 
tion with  NASA  and  the  Space  Shuttle  in  the  satellite  launching  business.  With  Ariane1s 
success  rate  running  only  60%,  some  ESA  customers  are  getting  edgy  and  may  take 
another  look  at  what  the  Shuttle  has  to  offer. 

MARECS:  0  for  2 

One  of  the  satellites  lost  in  the  ill-fated  September  launch  was  MARECS  Br  the  second 
Maritime  European  Communications  Satellite.  What  makes  the  toss  particularly 
devastating  is  that  the  first  bird  in  the  series,  MARECS  A,  f  al  led  In  orbit  without  ever  becom- 
ing operational.  The  bottom  line  is  $250,000,000  spent  without  a  single  positive  resuH  for 
MARECS  backers.  Space  flight  remains  an  expensive  business. 

Thanks  to  AM  SAT  Satellite  Report— Jell  DeTray  WBaBTH,  73  Staff. 

Amateur    Satellite   Reference  Orbits 
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MM  HELP 


Wanted:  a  refay  for  the  Heathkit  HW-12 
monoband  transceiver.  Please  send  price 
Info  on  how  I  can  get  one.  Thank  you  very 
much. 

Rick  Dill  WAflEDH 

3007  S.  44th  St. 

Lincoln  NE  68506 


l"m  looking  for  a  40rn  QRP  SSB  transceiv- 
er lor  mobile  use.  If  anyone  has  a  40m  QRP 
rig  or  info  on  converting  a  CB  to  40,  I  would 
appreciate  it  if  they  would  contact  me. 

Roosevelt  Hamilton  WD4PSW 

1  11  2  Lownde  Ave, 

Pen  &a co  la  FL  32507 


5Jy^ac€ 


Daisy  wheel  quality 
without  daisy  wheel 

expense. 

You  need  the  quality  print  that  a  daisy  wheel 
printer  provides  but  the  thought  of  buying  one  makes  your 
wallet  wilt.  Seleclrk™  Interface ,  a  stepJby-step  guide  to  inter- 
facing an  IBM  Selectric  I/O  Writer  to  your  microcomputer, 
will  give  you  that  quality  at  a  fraction  of  the  price.  George 
Young,  co-author  of  Microcomputing  magazine's  popular 
"Kilobaud  Kiassroom"  series,  offers  a  low -cost  alternative 
to  buying  a  daisy  wheel  printer, 
Selectric  Interface  includes: 

♦  step-by -step  instructions  I 
+  tips  on  purchasing  a  used  Selectric 

♦  information  on  various  Selectric  models,  in- 
eluding  the  2740,  2980,  and  Dura  1041 

♦  driver  software  for  Z80,  8080,  and  6502  chips 

♦  tips  on  interfacing  techniques 

With  Selectric  Interface  and  some  background  in  electronics, 
you  can  have  a  high-quality,  low-cost,  letter-quality 
printer.  Petals  not  included. 

Credit  card  orders  call  TOLL-FREE  t|ofr258-54?f .  Or  mail  your  order 
with  payment  plus  $1.50  shipping  and  handling  ro:  Wayne  Green  Inc. 
Attn:  Retail  Book  Sate,  Peterborough,  NH  03458. 
Dealer  inquiries  invited. 


ISBN  0-88006435 1 A 


1 28  pages 


$12.97 


□  Yes,  I  want  Selectric  Interface  (BK7 388).    Enclosed  is  $12,97  per 
copy  plus  $L50  for  shipping  and  handling. 

□  MASTER  DVISA  DAMEX 


Card  # . 
Signature 
Name 


Expires 


niss 


City 


State   and    Zip 

All  CHpdets dipped  UPS  if  complete  street  address  Ls  givLtk- 
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KEVER  SAY  DIE 

editorial  by  Wayne  Green 


from  page  8 

But  this  pursuit  is  a  totally 
selfish  one.  There  are  no  bene- 
fits to  the  hobby. ,  .to  society. 
The  world  rs  not  inched  ahead 
one  whit  by  these  chaps.  The 
League  has  let  loose  a  monster 
on  the  world  of  amateur  radio 
with  their  Honor  Roil 

My  own  solution  to  this  prob- 
lem was  to  work  hard  and  have 
fun  as  I  worked  toward  300 
countries.  Once  I  got  to  that 
level,  I  stopped  counting.  Today, 
when  I  hear  a  new  one,  Til  take  a 
few  minutes  to  get  him  in  the 
log . . ,  preferring  to  talk  with  him 
if  at  all  possible.  If  things  are  too 
frantic,  I  have  better  uses  of  my 
time , . .  a  lot  better.  I  haven't  the 
vaguest  idea  of  how  many  coun- 
tries Tve  worked  and  I  don't  in- 
tend  to  try  to  count  'em  up.  Per- 
haps, if  the  League  would  let 
newcomers  to  DXing  get  credit 


for  countries  worked  up  to 
300... with  no  further  listings 
after  that ...  we  might  be  able  to 
put  a  stop  to  this  thing. 

Remember  that  working  DX 
and  getting  up  on  the  Honor  Roll 
requires  mainly  that  one  be  able 
to  spend  enormous  amounts  of 
time  at  it.  This  is  not  time  spent 
in  learning  anything  or  in  devel- 
oping a  skill  of  use  to  the  world. 
Once  you  have  a  decent  station, 
you  can  make  a  contact  any- 
where in  the  world,  so  it's  Just  a 
question  of  sticking  around,  be- 
ing there  at  the  right  time,  and 
then  bludgeoning  your  way 
through. 

One  of  the  supposed  pur- 
poses of  amateur  radio  Is  to 
help  develop  world  friendships. 
Show  me  a  hint  that  DX  pileups 
and  the  badgering  of  ops  in  rare 
countries  for  instant  contacts 
and  a  OSL  generates  anything 
but  a  disdain.  Much  of  this  is 


aimed  at  Americans,  who  are  by 
far  the  worst  in  this  regard, 
though  at  times  I  find  the  Ger- 
mans pushing  us  hard  for  bad 
manners  awards.  Oddly  enough, 
those  hundreds  of  thousands  of 
no-code  Japanese  hams  are 
about  the  best-mannered  oper- 
ators  in  the  whole  world , ,  +and 
they  have  almost  on©  million  li- 
censed amateurs  today! 

Those  no-code  hams,  trained 
by  their  local  ham  clubs,  often 
make  us  look  like  the  CBers. 
They  put  most  Americans  to 
shame  when  it  comes  to  real  op- 
erating  skills.  And  I  don't  think 
we  can  excuse  our  behavior  on 
the  air  by  explaining  that  learn- 
ing the  code  made  us  crazy,  I 
know  that  a  lot  of  hams  use  the 
Morse  Code  as  an  excuse  for  be- 
ing such  terrible  operators,  but  I 
don't  believe  that  something 
that  simple  could  explain  what 
happens  when  a  PY©  comes  on 
the  air. 

And  I  don't  think  we  can  shrug 
our  shoulders  and  put  the  whole 
thing  down  to  basic  cultural  dif- 
ferences. The  Japanese  may 
bow  when  they  meet,  but  they 
knock  you  around  in  the  sub- 
ways and  in  stores  Just  as  hard 
as  you  get  bumped  in  America, 
No,  the  difference  is,  I  believe,  in 


UNCLE  WAYNE  WANTS  YOU  I 

When  was  {he  last  time  you  wrote  an  article  for  73?  Never??! !  Then  II  is  time  you  goi  started. 

We  are  going;  to  make  1983  trio  be  si  year  ever  for  tun,  welting  articles  fn  73.  To  bo  this,  we'll  need  articles  on  many  different 

topics.  That's  where  you  come  In,  Even  If  you've  never  written  an  article  for  us  before,  we  want  to  hear  from  you. 

What  Do  I  Wrlle  About? 

Ham  radio  is  realty  about  two  dozen  hobbies  all  rolled  into  one,  so  there  is  no  shortage  of  interesting  topics.  Here  are  just  a  few: 

•  Antennas  Almost  every  ham  experiments  with  antennas.  Whether  you  ve  built  a2m&tet  yagi,  an  80- meter  quad,  a  helix  to*  Phase 
ill  or  a  mull  i  Da  no  dipole.  other  hams  can't  wait  to  try  your  design  Ten  'em  all  about  it  in  73 

•  DX,  Been  on  a  Expedition?  We  all  enjoy  reading  about  exotic  people  and  places.  Here  s  a  chance  to  recount  your  adventure 

•  Special  Events.  Hams  get  involved;  in  some  wacky  and  wonderful  activities  Uke  Retd  Day  from  a  floating  raft  or  operating  from 
hot  ajr  balloons.  If  it's  worth  a  stc  as  here  from  you, 

•  Reviews  New  ham  gear  is  'pleased  every  week,  so  how  does  anyone  know  what  to  buy?  You  can  hetp  by  writing  reviews  of  vour 
new  equipment  for  other  hams  to  read  Check  wtth  us  r*rst  though;  we  dorVt  want  you  to  dupiicaie  ihe  efforts  of  someone  eJse 

•  Accessor  i  es  a  nd  Gadgets .  Home-brewing  small  projects  rs  an  amateur  radio  trad  btion.  1 1  your  l  a  test  preamp.  d  ig  it  a  I  c  lock .  or  elec- 
tronic sock  warmer  is  a  good  performer,  the  rest  of  us  want  to  hear  about  it. 

•  Major  Projects.  The  design  and  construction  ol  a  transmitter,  receiver,  or  power  amplifier  Is  a  task  requiring  knowledgcand  skill 
We  want  to  publish  the  details  so  that  other  hams  can  enjoy  the  satisfaction  of  building  a  big  project. 

•  Teal  Gear.  Hams  love  Lo  save  money,  That's  why  they1!  I  be  Interested  In  your  homemade  tost  equipment.  We'll  have  room  for  lots 
of  transistot  checkers,  capacitance  meters,  logic  probes,  diode  testers,  and  the  like  during  1963, 

»  Satellites  Whether  it's  OSCAR,  RSH  or  TVHO.  hams  want  to  know  more  about  building  their  own  satellite  gear,  Downconverters 
antennas— you  name  it  and  our  fellow  amateurs  are  eager  for  plans  and  information. 

•  Digital  Communications-  Microcomputers  make  RTTY  neat  and  simple,  but  we  can  do  so  much  more.  If  you  are  experimenting 
with  h.grw  baud  rates,  packet  rad*o.  new  Til  designs,  coherent  CW,  or  any  of  a  host  of  other  possibilities,  you  can  tell  the  amateur 
world  about  it  by  writing  articles  for  73 

•  Computers  Mrcrocomputers  aie  fasf  becoming  a  fixture  in  many  shacks.  What  are  you  doing  with  yotffs^ 
Those  are  just  a  few  of  the  many  ideas  for  articles  You'll  think  of  more  ri  you  work  at  *t 

What's  In  II  for  Me? 

Cash.  Unlike  some  ham  magazines,  73  pays  for  ihe  Articles  .we  publish.  IE  may  not  ouy  you  a  new  tower,  but  it  might  gel  you  that 
new  beam. 

Prestige  Just  imagine  how  Impressed  your  friends  and  relatives  (not  to  mention  your  boss)  will  be  when  they  see  your  article  pub- 
lished in  an  InternaUonal  magazine! 

Enihuslftsm.  When  you  writi-  for  73,  you  help  lo  generate  the  excitement  (hat  makes  ham  radio  so  much  tun.  Both  simple  and 
complex  articles  find  an  eager  audience. 

What  to  Do  Next 

For  a  full  description  of  the  nuts  and  boils  of  article  preparation,  send  tor  the  73  Author's  Guide.  If  you  can't  wait  tnai  long,  double 
space  youf  manuscript,  leave  generous  margins,  careful  Jy  organize  your  diagrams  and  photos,  and  send  the  whole  package  to  us. 
Our  address  is-  73.  Peterborough  NH  Q345& 

Mow.  dorVf  just  sit  then? — start  wrtttng* 


basic  ham  training. .  .in  their 
club-trained  hams.  That's  where 
they  get  across  the  concept  of 
pride  in  being  a  ham  and  the  re- 
sponsibility of  being  a  good 
operator. 

Or;  as  old  and  good  friend 
Bob  Suillvan  used  to  sayt  "I  may 
not  be  wrong,  but  I'm  not  far 
from  it." 

SMALL  HAMFEST 
CATASTROPHE 

Some  years  ago.  a  disgrun- 
tled ham  almost  got  the  New  En- 
gland ARRL  Convention  closed 
down,  The  problem  hinged 
around  the  breaking  of  federal 
laws  having  to  do  with  the  adver- 
tising of  lotteries  through  the 
mail.  You  can't,  yet  most  ham- 
tests  and  conventions  continue 
lo  do  this,  ignoring  the  federal 
laws  they  are  breaking. 

Please  note  that  it  is  present- 
ly against  the  law  for  any  ham- 
fest  or  convention  to  send  a  bro- 
chure through  the  mail  which 
promises  prize  drawings  if  there 
is  a  charge  for  attendance. . . 
and  there  always  is.  Further,  it  is 
illegal  for  any  magazine  or  other 
publication  which  uses  the 
mails  to  mention  that  prizes  will 
be  given  where  there  is  a  charge 
for  attendance. 

If  you  want  to  give  prizes,  fine 
. . .  but  it  is  illegal  for  you  to 
mention  that  in  anything  which 
is  going  to  be  sent  through  the 
mails,  You  cannot  send  flyers  or 
posters  with  this  information  on 
them  through  the  mail.  Got  it? 

No  one  has  ever  determined 
just  how  much  prizes  build  up 
attendance  at  hamfests.  As  far 
as  I  know,  every  hamfest  gives 
prizes,  so  no  one  couid  yet  have 
tested  the  concept.  With  the  veil 
of  secrecy  on  prizes  being  low* 
erect  by  the  post  office  (we  have 
heard  from  them  in  no  uncertain 
terms),  it  may  get  a  whole  lot 
more  difficult  to  get  cooperation 
from  manufacturers  in  the  way 
of  donated  equipment. 

Before  the  "incentive  licens- 
ing" debacle  of  '63,  it  was  much 
easier  to  get  prizes.  The  ham  in- 
dustry was  growing  rapidly, 
meeting  the  needs  for  the  then- 
new  sideband  equipment  so 
they  were  happy  to  donate  nice 
prizes  for  our  hamfests.  Today, 
with  only  a  handful  of  American 
firms  left,  most  of  the  hamfest 
prizes  have  had  to  be  bought,  so 
the  munificence  has  not  been 
awesome.  If  hamfest  commit* 
tees  decide  to  spend  less  on 
prizes,  this  would  leave  them 
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SALE     SALE     SALE 


GOING-OUT-OF- 
BUSI NESS  SALE 

Last  Day-Dec  31st 

1982 

CALL  US! 

If  we  have  what  you  want  in  stock 
we  will  beat  ANYONE'S  price  and 
ship  it  FREE! 

No  charge  cards . . . 
cash  or  cashier's  check 


Ben  Franklin  Electronics 
115V2  N.  Main    Hillsboro  KS 67063 

316-947-2269  ^439 


FREE!  FREE!  FREE!  FREE!  FREE 


NlC(« 


S  PARTS' »         - 


tO**2: 


E«tf- 


•fSnU^"-      1 

905    artUZO*06    i   Q0006      =i 


WO 


PACKET  RADIO 
TREASURE  TROVE 


MODEM 

\ \j 

POWER 

BOARD 

■             ■ 

SUPPLY 

SINGLE 
BOARD 
COMPUTES 

III 

AMD 
MORE' 

SURPLUS  FINANCIAL  TERMINAL  CONTAINING: 

•  202  TYPE  MODEM  BOARD:  0  1  &QD  baud,  separate  600  ohm 
audi^  Kfnnrs,  TTL  digits!  I  0.  5  x  5.5" 

•  9080A  CPU  BOARD:  Willi  SOOMrtS  iOr  '.i-n  37088  Al$0  in 
sockets;  0251  Programmable  Communications  Interface 
(USAfIT).  6253  Tripl-e  Programmable  [nerval  Timer.  &22S 
System  Conuoller'3-state  Bub  Driver.  256  byles  RAM.  29  other 
support  ICs.  xtaf,  clock  IC  7.5  k  10' 

»  ENCLOSED  POWER  SUPPLY:  With  pwr  cord"  &  switch.  +  5V 
•"  2.5A,  +  12V  rVf  3&QmaL  —  $V  (5  gsom-a.  plus  Z  unregulated 
villages  for  display  3  x  A  x  6" 

•  DOCUMENTATION  PACKAGE;  Includes  schematics  &  Tech- 
nically Oriented  User  Manual. 

•  MISC.:  20  Key  Decimal  &  Function  Keyboard,  16  Digit  Fluores- 
cent Display,  Mag  Slnpe  Credh  Card  Reader,  Speaker  and 
MORE. 

Uitiltt  are  removed  from  service  arid  in  good  working  condign. 
High  quality  modern  -constructum  thttmghoui.  Each  is  given  a  M 
off-line  test  before  shipment.  Large  quantity  in  stock.  You'd  have  to 
buy  a  lot  of  turkeys  before  finding  another  gem  like  in  is. 


PRICE,  SURFACE  UPS  INCLUED 
DOCUMENTATION  PACKAGE 

ELECTHOVALUE  INDUSTRIAL 

p.o  aax  1 57-W 

MORRIS  PLAINS,  WJ  DT960 


$55 
.  $5 


Pfiori*-  orders  ana 

questions  welcome 

Z01ttff7~1117 


Subscription 
Problem? 


73  Magazine  does  not  keep  subscrip 
tion  records  on  the  premises,  there^ 
fore  calling  us  only  adds  time  and 
doesn't  solve  the  problem. 

Please  send  a  description  of  the 
problem  and  your  most  recent  ad- 
dress label  to: 


73  Magazine 
Subscription  Dept, 
PO  Box  931 
Farmingdale,  NY  11737 


Thank  you  and  enjoy  your  subscription 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


MODEL 

SGI ODD 

$349  95 

plus  shipping 


*  Covers  1 00  to  185  MHz  in  1  kHz  steps  with  thumb- 
wheel dial  *  Accuracy  1  pan  per  10  million  at  all  fre- 
quencies •  Interna.!  FM  adjustable  from  0  to  1 00  kHz 
at  a  1  kHz  rate  •  Spurs  and  noise  at  least  60  dB  be- 
low carrier  •  RF  output  adjustable  from  5-500  mV  at 
50  ohms  *  Operates  on  12  Vdc  @  1/2  Amp  *  Avail- 
able for  immediate  delivery  *  $349.95  plus  shipping 

*  Add-on  Accessories  available  to  extend  freq. 
range,  add  Infinite  resolution,  voice  and  sub -audible 
tones,  AM,  precision  120  dB  calibrated  attenuator 

*  Call  for  details »  Dealers  wanted  worldwide, 


VANGUARD  LABS 

196-23  Jamaica  Aire.,  Hollis,  NY  11423 
Phone:  {21 2)  466-2720 
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3  year 
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$   10.00 
20.00 
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56.00 


Surface 

All 
Foreign 

£  13.00 
%  26.00 
$  50.00 
$  74.00 

A  T  V-SS  TV-  FA  X-RTTY-Sa  tettt  res  £  M  E 
Microwave  and  Computers. 
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Airmail 

Central 

S.  America 

$  20.00 
$  40.00 
$  78.00 
$11600 
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Ml  Other 
Foreign 
$  23.00 
$  46.00 
S  90  00 
S134.00 


Published  12  times  per  yeer  oy  Mike  Stone  W8QQCQ 
P.O.  Box  Hr  Lowden,  tows  52255  0403 


RIG  TROUBLES 
GOT  YOU  DOWN? 

•  VOU  COULD  SHIP  YOUR  RIG  TO 
THE  FACTORY  FOR  REPAIR. 

•YOU  COULD  SHIP  IT  TO  RQ  SER- 
VICE CENTER  FOR  REPAIR. 

•BUT  YOU  STAND  A  GOOD 
CHANCE  OF  FIXING  IT  YOUR- 
SELF WITH  HELP  FROM  YOUR 
OWN  COPY  OF  "OWNER  REPAIR 
OF  RADIO  EQUIPMENT" 

•THIS  BOOK  WILL  BE  SHIPPED 
POSTPAID  FROM  K6RQ  FOR 
$8.95 

RQ  SERVICE  CENTER 

14910  LG  Blvd. 

Los  Gatos,  CA  95030 


QUALITY  MICROWAVE  TV  SYSTEMS 


1.9  to  2.5  GHz  Antennas 

Complete  System  [Rod  Style  as  pictured)  $12495 

Complete  System 
(Reflector  Style  as  pictured]  $149.95 

Down  Converter  Assembled  &  Tested  ...     $64.95 

Power  Supply  [12  to  IBu)  $49.95 

Also  Dish  Style  Antennas  In  Stock. 

Galaxy  *m 
Electronics 

8007  N.  61st  Ave. 

Glendale,  Az. 

85301 

[602)247-1151 

CODs 

Quantity  Pricing 


[MaUfc'Cai 


90  DAY  WARRANTY 
PARTS  &  LABOR 


Microwave 

Field  Disturbance 

Motion  Detector  Kit 

•  Range  100'  unobstructed 

•  Safe  low  power  10mW  output 

•  Detects  motion  from  0.1  to 
20MPH 

Unlike  ultrasonic  motion  detectors,  the  Microwave 
Field  Disturbance  Motion  Detector,  can  see  thru  non- 
metallic  walls.  Output  is  N,0,  or  N.C.  relay  contacts 
which  can  operate  alarms,  Eights,  or  electric  doors. 
Output  can  be  programmed  from  seconds  to  hours 
and  will  reset  automaticaHy. 

Kit  contains:  10.525  GHz  transceiver' module.  10  db 
diecast  horn  antenna,  all  components,  PC  board,  and 
instructions.  Requires  10  U  VDC,  70mA  standby, 
110mA  activated. 

Model  MT2  $89.95  PPD  in  U.S. 
COD  add  $2.  N  J-  residents  add 
5%  sales  tax. 

MicroTekf  (201)  543-4321 

35  West  Francis  St.,       **m 
Iselin,  New  Jersey  08830 


^See  List  of  Advertts&rs  on  page  130 
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with  some  cash  to  invest  in  bet- 
ter speakers. 

It's  been  my  observation  that 
hams  will  drive  for  hundreds  of 
miles  to  hear  someone  inter- 
esting talk  about  their  favorite 
subject,  I  don't  know  of  anyone 
crazy  enough  to  drive  a  couple 
hundred  miles  for  1/10,000th 
chance  at  an  HT.  You  know,  you 
can  help.  Hamfest  committees 
really  don't  know  who  to  ask  to 
come  talk  at  their  shows.  If 
youTd  take  the  time  to  write  a 
short  review  of  any  interesting 
talks  you've  attended  at  ham- 
fests, this  might  get  the  word 
around. 

The  fact  is  that  we  do  have  a 
number  of  hams  who  get  to  fas- 
cinating DX  spots  and  go 
through  all  kinds  of  remarkable 
hell  in  the  process.  Some  of 
these  chaps  are  most  interest- 
ing, if  we  could  only  hear  about 
it.  Please  take  the  time  to  pass 
the  word  to  us  here  at  73  .. .  and 
well  get  your  material  into  the 
letters  column  as  guidance  to 
other  hamfests. 

The  opposite  side  of  the  coin 
is  that  a  few  of  our  best  known 
DXers  are  turkeys,  It  is  most  in- 
credible how  someone  can  go 
through  some  of  the  adventures 
these  chaps  have  and  be  able  to 
make  it  sound  so  incredibly  dull 
to  hear  about.  I  once  fell  asleep 
at  the  dinner  table  trying  to  get 
anything  of  even  the  slightest  in- 
terest out  of  two  very  well- 
known  DXpeditioners, 

There  are  plenty  of  interesting 
people  around  our  hobby.  Why 
not  get  one  of  our  well-known 
ham  publishers  to  tell  about 
how  he  got  his  ham  ticket  in  the 
'60s  without  knowing  diddty 
squat  about  either  the  theory  or 
the  code?  I'll  bet  we'd  love  to 
hear  about  his  trip  to  northern 
Maine  to  get  a  ''Conditional"  li- 
cense and  his  later  trials  with 
the  FCC  when  they  found  out, 

Then  there  is  Jean  Shepard 
K20RS,  with  two  successful 
PBS  films  to  his  credit  and  a 
third  in  production.  Jean  is  by 
far  the  best  humorist  we  have  in 
the  hobby  and  our  hamfests 
should  grab  him  when  they  can. 
I  understand  his  latest  film, 
"The  Great  American  Fourth  of 
July.  ,  .and  Other  Disasters,11  is 
up  for  an  award.  If  you  do  get 
him  to  speak,  be  sure  to  tape  It 
and  send  me  a  copy.  Shep  isn't 
inexpensive  to  gett  but  he  will 
pull  'em  in...  and  be  worth 
every  dollar  you  spend. 

No  one  really  interesting  is 


going  to  be  cheap  to  get,  That's 
the  law  of  supply  and  demand. 
And,  as  Shep  found  out  long 
ago,  few  people  really  ap- 
preciate anything  they  get  for 
nothing. 

My  own  experience  has  been 
that  when  I  speak  for  free  I  often 
find  a  lack  of  support  by  the 
hamfest  committee  which  re- 
sults in  two  or  three  dozen  in  at* 
tendance,  if  I  cost  $1 ,000  plus  all 
travel  expenses  (first  class),  you 
can  bet  they  will  be  doing 
everything  they  can  to  get  peo^ 
pie  to  listen  to  me.  Then  I  find 
myself  facing  two  to  three  thou- 
sand in  the  audience  instead  of 
dozens.  Between  my  already- 
made  show  commitments  and 
trying  to  run  my  steadily- 
growing  publishing  firm  while 
keeping  up  with  two  fast- 
growing  industries,  Tm  not 
fishing  for  more  work.  If  I  do 
have  extra  time,  it  goes  for  writ- 
ing, consulting,  and  even  a 
touch  of  hamming.  Most  ham- 
fests are  on  weekends,  which  is 
prime  writing  time. 

In  addition  to  getting  interest- 
ing speakers  for  hamfests,  with 
the  no-longer-useful  prize 
money,  committees  might  look 
into  putting  on  some  really  good 
demonstrations  of  new  ham 
communications  modes.  I 
suspect  that  many  amateurs 
would  love  to  see  some  good 
slow-scan  demonstrations. 
They'd  also  like  to  see  fast-scan 
television.  Then  there  is  a  grow- 
ing interest  In  packet  com- 
munications. But,  for  heaven's 
sake,  watch  out  for  some  of  the 
super  turkey  "experts"  who 
flaunt  their  doctor  titles.  Several 
of  these  birds  are  crashing 
bores.  Hamfest  committees 
might,  if  they  don't  have  per- 
sonal recommendations  on  the 
"experts/'  ask  for  an  audio  tape 
preview  and  judge  it  as  they 
might  a  radio  audition. 

If  you  have  some  hamfest 
committee  members  who  are 
enthusiastic  about  the  Morse 
code,  why  not  try  to  inspire 
hams  to  accept  code  as  a  fun 
activity  instead  of  merely  some- 
thing the  government  forces 
them  to  learn. .  .and  run  code- 
copying  contests,  with  certifi- 
cates for  the  winners  to  dispiay 
in  their  shacks.  You  can  help 
bring  some  pride  to  knowing  the 
code,  something  sadly  lacking 
today.  How  can  one  have  pride 
in  something  which  is  mandated 
by  the  government?  Some  of  the 
prize  money  can  go  for  awards 


for  code  ski  I  Is.  There's  no  lottery 
aspect  to  that. 

You  might  get  some  of  your 
more  fanatic  DXers  to  bring  in 
their  rare  cards  for  a  dis- 
play. ♦  .  and  for  a  talk  on  how  to 
get  the  darned  things.  That  is  an 
art  in  itself.  A  big  board  for  at- 
tendees to  pin  up  their  cards, 
with  a  QSL  contest  (also  not  a 
lottery.  obviously),  won't  hurt. 

I  realize  that  bribery  and 
greed  are  time-honored  movers 
of  peopte,  but  let's  try  to  cope 
with  the  post  office  laws  and 
find  alternate  ways  of  getting 
hams  to  come  to  hamfests, 

THE  GREAT  AMERICAN 
HAM  CLUB..    DISASTER 

When  I  see  the  Japanese  ham 
magazine  each  month,  with  a 
whole  section  devoted  to  club 
activities.  .  .often  with  70  or 
more  pages  of  news  about  the 
clubs  and  pictures  of  their  ac- 
tivities. . .  I  think  of  how  little  our 
clubs  are  doing... and  report- 
ing. I  don't  think  we  could  gener- 
ate that  much  news  in  a  year, 
much  less  every  month, 

Even  the  best  of  our  ham 
clubs  seem  to  have  their  ups 
and  downs.  One  thing  that 
might  help  would  be  an  updated 
series  of  articles  on  how  to  run  a 
ham  club.  I  did  run  such  a  series 
nearly  twenty  years  ago  and  it 
was  very  well  received.  It's 
about  time  for  an  updated  ser- 
ies, eh? 

Running  a  ham  club  is  show 
business,  which  many  of  us 
seem  to  forget.  Many  club  presi- 
dents gather  weak  people 
around  them  to  help  make  the 
club  go.  They  do  little  to  organ- 
ize exciting  meetings  and  often 
let  business  intrude  on  the  fun 
...only  to  find  that  in  a  few 
months  they  have  little  left  of 
the  club. 

I'd  i  Ike  to  see  some  articles  on 
how  to  make  ham  clubs  suc- 
ceed, I  believe  that  the  real 
strength  of  amateur  radio  lies  in 
the  strength  of  the  clubs,  not  in 
a  small  group  of  professionals 
who  are,  for  the  most  part,  work- 
ing for  their  own  benefit  first  and 
ours  second.  How  about  some 
pictures  of  club  groups  and  re- 
ports on  club  activities? 

With  amateur  radio  being  a 
keystone,  to  my  way  of  thinking, 
as  far  as  providing  our  country 
with  emergency  communica- 
tions, we're  talking  about  club 
organisation,  not  just  individ- 
uals. Clubs  can  help  get  ama- 


teur radio  set  up  so  that  it  will  be 
able  to  keep  going  after  any  kind 
of  disaster.  This  means  cooper- 
ative efforts  to  have  both  per- 
sonal and  mobile  portable 
equipment,  emergency  repeat- 
ers, automated  relaying,  low- 
band  interlinks,  and— above 
all— experience.  The  duty  is 
there,  we  already  have  the  tech- 
nology, and  the  work  will  be 
both  fun  and  of  help  to  tie  us  to- 
gether, strengthening  our  clubs 
and  our  own  value  to  our  com- 
munities and  country. 

Then  there  is  the  responsibili- 
ty of  clubs  to  help  amateur  radio 
grow.  This  means  devising 
schemes  to  interest  teenagers 
in  the  hobby  through  talks  at 
high  schools,  demonstrations  at 
shopping  malls,  service  for  local 
groups,  and  participation  in 
things  like  the  March  of  Dimes. 
It  means  making  sure  that  club 
activities  are  properly  exploited 
with  the  local  media.  When 
there  is  a  Field  Day  exercise,  the 
local  newspapers  and  television 
stations  should  get  the  word 
and  be  offered  cooperation  on 
the  story. 

Just  getting  the  Interest  of 
teenagers  isn't  enough.  Clubs 
should  try  to  work  with  school 
officials  to  see  that  there  is  a  ra- 
dio club  in  the  school  which 
meets  at  least  weekly.  Schools 
have  a  serious  problem  about 
this  which  clubs  can  help  solve. 
Any  school  activity  has  to  have 
an  adult  advisor  on  hand.  Since 
few  schools  have  the  budget 
to  pay  a  teacher  for  this  af- 
ter-school work,  the  result  has 
been  a  serious  cutting  down 
of  after-school  clubs.  By  pro- 
viding the  needed  adult  advisor, 
the  local  ham  club  coufd  en- 
courage the  development  of  the 
school  radio  club. 

Then  there  is  the  growing 
need  for  license  classes  to  be 
put  on  by  clubs.  Oneof  the  really 
sad  results  of  the  Bash  cheat- 
book  approach  to  getting  a  ham 
ticket  has  been  the  lack  of  ham 
club  members  with  even  the 
small  technical  background  it 
takes  to  teach  the  rudiments  of 
theory  required  for  the  Novice 
exam.  In  some  clubs,  it  is  a  case 
of  those  with  scant  information 
trying  to  teach  newcomers, 
spreading  confusion. 

All  of  these  problems  have 
been  solved  by  many  clubsT  so 
Pd  like  to  see  some  letters  and 
articles  on  these  subjects  for 
possible  publication* 
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FROM   TAYCO,-. 

MAGNAVGX    FV  25   -    26  CHANNEL 


and    REMOTE     CONTROL 

• 


% 


Get  The  Most  From  Cable  TV 

VHF-MIDBANDSUPERBAND 

•  Select  any  channel  toHn  easy  pushbutton  luring 

from  up  to  25'  away  •  Reject  for  ths  bedroom  TV 

•  Saves  wear  cm  TV  tuner  -  avoid  costly  repairs 

•  Ideal  for  Ihe  handicapped  *   Easy  5  minute  installation 

•  Receives  these  EXTRA   channels  ydirr  TV  can't  g«t 

•  Works  with  any  TV  •  90  Day  Guarantee  g^y. 

2-  way  Splitter     2.19  Maif  0rder  SPEC|AL 

F  Fittings      .23 aa     10  1 80  ^QQR 

Bekten  HG/59        11/fL  +4  25SrV 

24  Hour  Order  Line        NYS  Add  Tax  Handling 

1607}  962  731  3  Buy  2  -  We  Pay  Shipping 

Order  Direct  From  C.GCVs     Sl-50  extra 

TAYCO  COMMUNICATIONS 

R3  -  146A  Narrows  Ch    Rd       Corning  NY    1  4630 
-DEALERS    WANTED-  ^  >83 


C.B.  SPECIAL 

(Repeat  of  a  sell  out) 

CONVERT  THESE  TO 
10  METER  FM 

New   Hy-Gain   40  channel   printed   circuit 
boards   assembly   (Squelch   poi.    votume 
control  and  channel  switch  not  included) 
Boards  sold  as  ts  Dimension  6 "X6" 

1-9  pes  $7.50  ea 

10-49  pes  $6.50  ea 

(While  quaniiiies  last) 

REMOTE  40  CHANNEL  C.B. 

Remotes  have  a  metal  frame    SoeaKet 
plastic  case,  and  control  m«c  not  included 


Sold  as  is 


$14,9Sea 


C.B.  BARGAIN 
C  B.  boards  musing  pans  or  damaged 
Can  be  used  for  spare  parts.  Buy  several'* 

S3. 50  ea 
Order  information     Please  add  S4  00  to* 
S/H  via  UFS   COD'S  accepted  iat  orders 

lotalmcj  $50  00  or  more  Florida  residents 
add  AVo  sales  last  Minimum  order  $15  00 
Foreign  orders  US  lunds  only  add  Sl%  for 
S.'H   MASTER  CARD  and  VISA  accepted 

Surplus  Electronics  Corp. 

7294  NW  54th  St, 

Miami  FL  33166  ^69 

PH.1t  305  887-8226 
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BEND  r 

&FORM      \ 

.060  ALUM> 

&  STEEL! 

vy^vy   CLEAN 

EASY  TO  USEICTsmooth 

BUfLD  CUSTOM  BENDS  TO 

CABINETS  YOU'LL  BE  «>• 

PROUD  OF!    COMMERCIAL 
QUALITY  at  1/10  THE  COSTH 

GUARANTEED!    clomps 

not  incl. 


RELIABLE  MICROWAVE  TV  ANTENNAS 


2.1  to  2.6  GHz  Frequency  Range 

34db  System  Gain  (or  Greater) 


Complete  System  (as  pictured) 

Down  Converter  Probe  Style 
(Assembled  and  Tested) 

Power  Supply  (12V  to  16V  DO) 
(Assembled  and  Tested) 


$149.95 
S  6455 
S  59.95 


PETERSON 

ELECTRONICS 

4558  Auburn  Blvd. 
Sacramento,  CA  95841 
(916)  486-9071 

^  T82 
C.O.D/s 

SPECIAL  QUANTITY 
PRICING 
Dealers  Wanted 


1  YEAR  WARRANTY 
PARTS  fi  LABOR 


Ma-:,  re  rC  aid 


NO  COD  OH  CREDIT  ,:ARBS . 
ALL  OW3ERS  ItJ  US'  FUNDS. 
&LL    FOREIGN    ORDERS  ADD 

S:;-50    SHIPPING    IN    ADDITION 
TO  P&H. 
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ASSOCIATES 

P  0  BOX  757 

3050  HE  55  TH  AVE 

SIlVfR  SPRINGS  .  FLA.  12A»< 


22?s 

+  2.50 
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SAVE  90% 


YES  you  can  save  up  to  90%  on  a 
computer  system  of  your  own. 

$1 50,00  buys  a  4MHz  280 A  with 
64KB  &  a  real  Front  Panel 

$200.00  buys  a  Full  Function 
24x80  CRT  with  Keyboard 

>bu  can  have  your  own  computer  and 
be  running  Fortran,  Basic,  Pascal,  etc. 
If  you  get  our 

FREE  BROCHURE 
TODAY 

DIGATFK    CORP. 

Suite    50A 

2723    W.    Butler    Dr. 

Phoenix       AZ      85021 

ROLL-YOUR-OWN  TECHNOLOGY 
AND  SAVE  A  BUNDLE 


WANTED  FOR  CASH 

Your  Military  Surplus  Electronic 
Material  ■    A.rforce  Navy  or- Army 
Equipment,  Modules.  Tubes,  or  Parts 
it  costs  nothmg  to  get  our  highest  offer 

Call  Collect  NOW 
201-440-8787 

35  Ruta  Court 
South  Hackensack,  N,J,  07606 

SPACE  ELECTRONICS  Co. 

Our  22nd  Year 


*vl62 


DELUXE  CB  MODULES  FOR 

10  METER  CONVERSION 

NAME  BRAND  40  CHANNEL  CB  MODULES  WITH 
BLUFJGREEN  VF  CHANNEL  READOUT,  LED 
BAR  GRAPH  S/P0WER  LEVEL  INDICATOR,  NOISE 
BLANKER,  ANL  SQUELCH  AND  AUXILIARY 
SWITCHES,  FULLY  ENCLOSED  IN  METAL  CASE, 
INCORPORATED  INTO  THOUSANDS  OF  BIG 
THREE    AUTO    COMPANY    RADIO/CB    UNITS. 

•  Easily  converted  to  10  meter  AM,  FM,  CW  or 
FSK  -  Repeater  or  Simplex* 

•  AM  &  FM  conversion  information  included 

■  Synthesizer  similar  to  PLL  02A 

■  High  performance  circuit -42  transistors  &  7IC's 

■  Ltm  cost  —  $19. 50  each 

•  Converted  and  tested  units  available 

SYNERGISTIC  SYSTEMS 

No.  1  Lumac  Drive 
P.O.  Box  1258 

C1anton,AL  35045 
205-755-0174 


YAESU  FT-207R  OWNERS 

AUTO  SCAN  MODULE  AMD  BATTERY 
SAVER  KIT 

15  minutes  to  in- 
stall; scan  restarts 
when  carrier  drops 
off;  busy  switch 
controls  automatic 
scan  on-off;  in- 
eludes  module  and 
instructions. 

Model  AS  1.  $25,00 


v> 


O 

o 


O 

o 

LL 
111 

DC 

5 


$%i      FT-207R  BATTERY  SAVER  KIT 
1^  MODEL  BS-1  $14,95 

*No  more  dead  batteries  due  to  memory  back- 


up 

"30fl/Q  less  power  drain  when  squelched 
■Simple  to  install;  step  by  step  Instructions 

and  pahs  Included 

*4  mA  memory  bach  up  reduced  to  500  A  A, 
*45  mA  receiver  drain  reduced  to  30  mA. 
"Improved  audio  fidelity  and  loudness 

ENGINEERING  CONSULTING 

AO,  Box  3966  "AD0 

ANAHEIM,  CALIFORNIA  92803 


CB  TO  TEN  METER 
CONVERSION  KITS 


10METER  FM— Li  miter  discrimi- 
nator board  with  specific  instruc- 
tions to  fit  over  80  different  AM  & 
SSS  chassis 

SSB-AM  K/TS— Now  in  stock 
kits  for  most  CB  models— 23  or  40 
channels 

NEW  &  l/SED-FM-SSB-AM 
converted  C.B/s  in  stock 

ANEXTER  MARK  ANTENNAS 

— You  saw  them  at  Dayton.  Now  in 
stock  the  HW-3  three  band  helewhip 
that  covers  10—15—20  meters  with 
no  traps 
FREE  CATALOG  -Write  or  call 

today         INDEPENDENT 

CRYSTAL  SUPPLY  COMPANY 


141  Rt.  6A,  Box  183 

Sandwich.  Ma.  02563-0183 

(617)886-4302 


v7B 


*^See  Ust  of  Adveft($er$  an  page  J30 
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FACIT  4555  SERIAL  PAGE  PREMIER 


The  FaciC  4555  alphanumeric!  serial  printer  is  complete.   Equipped  vflth  RS232C  Interface, 
printing  tqechanifla.  control  electronics ,  drive  electronics,  power  supply  and  character  genera- 
tor.  The  adaptation  electronics  can  be  modi  lied  in  four  versions: 6  it-parallel  data  transfer, 
CCITT  (EIA,  RS232C)  for  bit-serial  data  transfer  and  the  current  loop  (TTi)  interface  also 
bit  serial  data  transfer.   The  Facit  4555  prints  on  ordinary  paper  and  is  adjustable  tor  dif- 
ferent paper  widths  and  formats,  9.5"  paper  width  with  66  lines  per  page  or  DIH  A4  with  70 

lines  per  page, 

SPECIFICATIONS 


Print  speed 

Printing  mode 

Max.  #  of  ch/llne 

Matrix 

Char.  Size  Height 

Char,  Size  Width 


up  to  60ch.s. 

Incremental . 

80  alt.    132. 

7  X  5  dot  matrix* 

2 ,  7mm/ 1  /8'4 

l,3onn/0.O5"    n2ch/line 

2.imnt/0.083M    80ch/lirie 


Char,  spacing 

Char-  Code 
Char*  Set 

Feed  mechanism 


2. 54 mm/ 1/10"  BOch/line 
L5Sm/0*Ofi*'  i32ch/line 
ECMA-6  7-bit  coded  char,  set 
63  Char,  various  national 
versions* 
Sprocket  feed. 


THESE  UNITS  WERE  PULLED  OUT  OF  SERVICE  IN  C00D  WORKING  CONDITION.   WE  CHECK  EACH  UNIT  ON  A 
RADIO  SHACK  TR3-80  COLOR  COMPUTER, 


PRINTER  ONLY 


$129,99 


Printer  with  linecord,  box  of 
paper.  Inter-connect  cable  for 
TRS-80  COLOR  COMPUTER. 

$149.99 


GENEVA  CALCULATOR  WATCH 


This  attractive  watch  has  the  following  modes 

Normal  Time  Setting 

Calendar  Setting, 

Daily  Alarm  Time  Setting, 

Weekly  Alarm  Time  Setting, 

Chronograph, 

Calculator, 


Featured  in  Black  Plastic 


$24,99 


or        Featured    in   Stainless  Steel 


$29.99 


SILICON  DIODES 

FEED  THRU  SOLDER  RF  CAFACTORS 

MR751          lOOvdc 

6Amps 

10/55.00 

1QQ/S38.00 

470pf  4-20% 

MR 510         lOOOvdc 

3Amps 

10/$3, J   i 

1Q0/ $24,00 

HEP  170        lOOOvdc 

2  Amps 

20/$2.00 

100/915.00 

S/9U0Q  or  100/$  15.  00  or 

1N3209         LOOvdc 

I 5Amps 

$2,00 

10/  $15-00 

1000/$ 100.00 

8YX21/ZQ0      200vdc 

25Anips 

$2,00 

10/  $15.00 

US213SA        600vdc 

60 Amps 

55,00 

10/  $40.00 

lOOOpf/.OOlu 

f  +-10Z 

DS85-Q4C       400vdc 

SO  Amps 

$10,00 

10/  $80.00 

11*3269         600vdc 

1 60 Amps 

$15.00 

10/$ 120. 00 

4/51,00  or  100/$20.00  or 

275Z41         lOOvdc 

25QAmps 

$20.00 

10/$175-00 

1000/5150.00 

7-5754         300vdc 

400Amps 
20ma. 

$30.00 
$3.00 

!0/$250.00 
10/  $20,00 

RCD-15         L5KVDC 

t   PROMS 

SMFR2C         20KVDC 

20ma. 

$4.00 

10/  $30.00 

IN4148        signal 

30/$ 1.00 

100/  $3.00 

2708  1024x1 
2716  2048x8 

$2.00  each 

$4,00  each 

FAIRCHILD  4116  16K  DYNAMIC  RAMS  2O0ns,  Part  # 

16K75 

27L32/25L32 

25  For  S25.00  or  100  For 

$90*00  or 

1000  For  $750,00 

S10.00  each 

HEWLETT  PACKARD  MICROWAVE 

DIODES 

1N5711        (5082-2800) 

Schottkv 

Barrier  Diodes 

$1*00  or  10 

for  $  8.50 

1N5712        (5082-2810) 

■i 

M           IT 

$1.50  or  10 

for  $10,00 

1N6263        (HSCH-I001) 

it 

M           It 

$  .75  ox  10 

for  $  5.00 

5082-2835 

M 

II           It 

$1.50  or  10 

for  $10.00 

5082-2805     Quad  Matched 

11 

"      (T   per 

set  $5.00  or  10 

for  $40.00 

Toll  Free  Number 
800-528-0180 
(For  orders  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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"MIXERS" 


HATKINS  JOHNSON  WJ-M6  Double  Balanced  Mixer 

LO  and  RF  0.2  to  300MHz 
Conversion  Loss  (SSB) 


Noise  Figure  (SSB) 
Conversion  Compression 


IF  DC  to  300MHz 
6.5dB  Max.  1  to  50MHz 
8.5dB  Max.  .2  to  300MHz 
same  as  above 
8.5dB  Max.  50  to  300MHz 
.3dB  Typ. 


$21.00 


WITH  DATA  SHEET 


NEC  (NIPPON  ELECTRIC  CO.  LTD. 

dB 


NF  Min  F=2GHz 
F=3GHz 
F=4GHz 


2.4  Typ. 
dB  3.4  Typ. 
dB  4.3  Typ. 


NE57835/2SC2150  Microwave  Transistor 

MAG  F=2GHz    dB  12  Typ. 

dB  9  Typ. 
dB  6.5  Typ. 


F=2GHz 
F=3GHz 
F-4GHz 


$5.30 


Ft  Gain  Bandwidth  Product  at  Vce=8v,  Ic=10ma. 
Vcbo    25v    Vceo    llv    Vebo    3v    Ic 


GHz  4  Min. 
50ma.  Pt. 


6  Typ. 
250mw 


UNE3XO  RF  Power  and  Linear  Amplifier  Capacitors 

These  are  the  famous  capacicors  used  by  all  the  RF  Power  and  Linear  Amplifi 
manufacturers,  and  described  in  the  RF  Data  Book. 


5pf 

5.1pf 
6.8pf 

7pf 
8.2pf 


10pf 
12pf 
13pf 
14pf 
15pf 


18Pf 
22pf 
25pf 
27pf 
27 . 5pf 


30pf 
32pf 
33pf 
34pf 
AOpf 


43pf 

51pf 
60pf 
80nf 
82pf 


lOOpf 
HOpf 


130pf 
140pf 


200pf    1   to 
220pf  11    to 
470pf  51  up 
500pf 
lOOOpf 


lOpcs 

50pcs 
pes 


SI. 00  ea 
$  .90  ea 
$  .80  ea 


NIPPON  ELECTRIC  COMPANY  TUNNEL  DIODES 


Peak  Pt.  Current  ma. 
Valley  Pt.  Current  ma. 
Peak  Pt.  Voltage  mv. 
Projected  Peak  Pt.  Voltage  mv. 
Series  Res.  Ohms 
Terminal  Cap.  pf. 
Valley  Pt.  Voltage  mv. 


lp 
Iv 

Vp 

Vpp  Vf 

rS 

Ct 

VV 


MODEL  1S2199 
9min.  lQTyp,  Umax. 
1.2Typ.  1.5max. 
95Typ.  120max. 
=Ip   480min.  550Typ.  630max 
2.5Typ.  4max. 
1.7Typ.  2max. 
370Typ. 


1S2200   *7-50 
9min.  lOTyp.  Umax. 
1.2Typ.  l.Smax. 
75Typ.  90max. 
440min.  520Typ.  600max 
2Typ.  3max. 
5Typ.  8max. 
350Typ. 


FAIRCHILD  /  DUMONT  Oscilloscope  Probes  Model  4290B 

Input  Impedance  10  meg.,  Input  Capacity  6.5  to  12pf.,  Division  Ration  (Volts/Div  Factor) 

10:1,  Cable  Length  4Ft.  ,  Frequency  Range  Over  100MHz. 

These  Probes  will  work  on  all  Tektronix,  Hewlett  Packard,  and  other  Oscilloscopes. 

PRICE   $45.00 


MOTOROLA  RF  DATA  BOOK 

■^ 

Listsall  Motorola  RF  Transistors  /  RF  Power  Amplifiers,  Varactor  Diodes  and  much  much 
more. 


PRICE   $7.50 


Toll  Free  Number 

800-528-0180 

(For  orders  only) 


^/iG§\x  electronic*) 
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RF  TRANSISTORS,  MICROWAVE  DIODES 

PART                                 PRICE 

PART                               PRICE 

PART                               PRICE 

1S2199                         S     7,50 

2N6083                          S 

13.25 

CA26I2      (TRW)          §     25.00 

1S2200                                7,50 

2N6084 

15.00 

CA2674      (TRW)                 25.00 

2N1561                             25*00 

2N6094    /M9622 

11.00 

CA2881-1(TRW)                 25.00       ' 

2N1562                              25,00 

2N6095    /H9623 

12.00 

CA4101      (TRW)                 25.00 

2N2857                                 1-55 

2N6096  /M9624 

15.50 

CA4201      (TRW)                 25.00 

2N2857JAN                         2.55 

2N6097 

17.25 

CA4600      (TRW)                 25.00 

2N2876                              11.00 

2N6136 

21.85 

CD1889                               20.00 

2N2947                              18.35 

2N6166 

40.25 

CD2545                               20.00 

2N2948                              15,50 

2N6201 

50.00 

CMD514AB                            20.00 

2N2949                                3.90 

2N6459 

18.00 

D4959                                  10.00 

2N2950                                4.60 

2N6603 

12.00 

D4987M                               20.00 

2N3375                                8,00 

2N6680 

80.  00 

D5147D                                 10.00 

2H3553                                1.57 

23C756A 

7.50 

D5506                                   10.00 

2N3632                              13.80 

2SC781 

2.80 

D5827AM                              20.00 

2N3818                                5.00 

2SC1018 

1.00 

DMD6022                              30.00 

2N3866                                 1.30 

2SC1042 

12.00 

DMS-2A-250                       40-00 

2N3924                                3. 35 

2SC107Q 

2.50 

HEP76                                   4.95 

2N3927                              17-75 

2SC1239 

2.50 

HEPS 3002                            11-30 

2N3950                               25.00 

2SC1251 

12.00 

HEPS3Q03                            30.00 

2N4072                                  1,80 

2SC1306 

2,90 

HEPS3005                            10-00 

2N4127                             21.00 

2SC1307 

5.50 

HEPS30Q6                            19,90 

2N4427                                 1.30 

2SC1760 

1,50 

HEPS 3007                           25.00 

2M4428                                 1-85 

2SC1970 

2.50 

HEP5301Q                            11.34 

2N4957                                3.45 

2SC2166 

5.50 

HTEF2204  H.P,                112.00 

2N4958                               2.90 

8B1087   (M-A.) 

25.00 

5082-0112  H.P.               14.20 

2N4959                               2,30 

A50-12 

20.00 

5082-0253  H.P,             105.00 

2N5090                              13.90 

A283B 

5.00 

5082*0320  H.P,               58,00 

2N5108                                4-00 

ALD420ON    (AVANTEK) 

39  5 . 00 

5082-0386  H-F.             POR 

2N5109                                 1-70 

AM123 

97.35 

5082-0401   H-P-             FOR 

2N5160                                 3.45 

AM688 

100.00 

5082-0438  H.P.            POR 

2N5177                              21.62 

BB105B 

.52 

5082-1028  H.P.            POR 

2N5179                                 1-00 

BD4/4JFBD4    (G.E.) 

10.00 

5082-2711  H.P.               23.15 

2N5583                                4,00 

BFQ85 

1 .  50 

5082-3080  H.P.                 2.00 

2N5589                                 8.65 

BFR90 

1,30 

5082-3188  H.P,                 1.00 

2K5590                              10.35 

BFR91 

1.65 

5082-6459  H-P,            POR 

2N5591                              13.80 

BFW92 

1.50 

5082-8323  H.P.            P0K 

2N5635                               10.95 

BFX89 

1 .  00 

3582 6E  H.P.                   POR 

2N5637                             15.50 

BFY90 

I.  00 

35831E  H.P.                     29.99 

2N5641                                 9.20 

BGV54 

25*00 

35853E  H.P.                     71.50 

2N5642                               10.95 

BGY55 

25.00 

35854E  H.P.                     75.00 

2N5643                              15,50 

BGY74 

25.00 

HPA0241   H.P.                   75.60 

2N5645                              13.80 

BGY75 

25.00 

HXTR31Q1   H.P.                   7.00 

2N5646                             20-70 

BL161 

10.00 

HXTR3102   H.P.                    8.75 

2N5691                              18.00 

BLX67 

11 .  00 

HXTR6101/2N6617  H.P. 55-00 

2N5764                             27-00 

BLY568CF 

25.00 

HXTR6104  H.P.                 68.00 

2N5836                                5.45 

BLY87 

1  3.  00 

HXTR6105  H.P.                 31-00 

2N5842                                8.00 

BLY88 

14-00 

HXTR6106  H.P-                 33.00 

2N5849                              20-00 

BLY89 

15.00 

QSCH1995  H.P.               POR 

2N5913                                 3.25 

BLY90 

20,00 

J02000  TRW                        10-00 

2N5922                              10,00 

BLY351 

10.00 

J02001   TRW                        25.00 

2N5923                               25.00 

C4005 

20,00 

JO4045  TRW                        25.00 

2N5941                              23.00 

CA402      (TRW) 

25.00 

K3A                                        10,00 

2N5942                               40.00 

CA405      (TRW) 

25.00 

MA450A                                 10.00 

2N5944                                9.20 

CA612B    (TRW) 

25,00 

MA41487                            POR 

2N5945                              11.50 

CA2100    (TRW) 

25.00 

MA41765                            POR 

2N5946                              19.00 

CA2113    (TRW) 

25,00 

MA43589                            POR 

2N6080                               9,20 

CA2200    (TRW) 

25.00 

HA43636                           POR 

2N6081                              10-35 

CA2213   (TRW) 

25.00 

MA4  7044                            POR 

2N6082                              11,50 

CA2418    (TRW) 

25.00 

MA47651                             25.50 

Toll  Free  Number 

iaii 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 

r  m            * 

800-528-0100 

eW 
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c 

PART 

SI  a  As 

PRICE 

MA47100 

$    3,05 

MA47202 

30,80 

MA47771 

POR 

MA47852 

FOR 

MA49558 

POR 

MB402 1 

POR 

MBD101 

1.00 

MD0513 

POR 

MHW1171 

42.50 

MHW1182 

48-60 

MHW4171 

49,35 

MHW4172 

51,90 

MHW4342 

68-75 

MLP102 

25,00 

MM1500 

32,32 

MM1550 

POR 

MM1552 

50.00 

MM1553 

50.00 

MM1614 

10-00 

MM2608 

5,00 

MM3375A 

11.50 

MM4429 

10-00 

MM8000 

1,15 

MM8006 

2,30 

M0277L 

POR 

M0283L 

POR 

M03757 

POR 

MP102 

POR 

MPN3202 

10.  00 

MPN3401 

,52 

MPN3412 

1.00 

MPSU31 

1.01 

MRA2023-1.5  TRW 

42 .  50 

MRF212/208 

16.10 

MRF223 

13-25 

MRF224 

15,50 

MRF237 

3,  15 

MRF238 

12-65 

KRF243 

25.00 

MRF245 

34.50 

MRF247 

34.50 

MRF304 

43,45 

MRF315 

23,00 

MRF420 

20.00 

MRF421 

36,80 

MRF422 

41-40 

MRF427 

16.  10 

MRF428 

46,00 

MRF450/A 

13.80 

MRF453/A 

17.25 

MRF454/A 

19.90 

MRF455/A 

16-00 

MRF458 

19.90 

MRF463 

25.00 

MRF472 

1.00 

MRF475 

2.90 

MRF477 

11,50 

MRF502 

1-04 

GaAs,  TUNNEL  DIODES,  ETC. 


PART 


PRICE 


PART 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 


MRF503 

$   6,00 

MRF504 

7-00 

MRF509 

5.00 

MRF511 

8.65 

MRF605 

20,00 

MRF629 

3-47 

HRF644 

23-00 

MRF816 

15,00 

MRF823 

20,00 

MRF901 

3.00 

MRF8004 

2.10 

MS261F 

FOR 

MT4150  Fair. 

POR 

MT5I26  Fair. 

POR 

MT5481  Fair. 

POR 

MT5482  Fair, 

POR 

MT5483  Fair, 

POR 

MT5596  Fair. 

POR 

MT5764  Fair. 

POR 

MT8762  Fair. 

POR 

MV109 

,77 

MV1401 

8.75 

MV1624 

1.42 

MV1805 

15.00 

MV1808 

10.00 

MV1817B 

10,00 

MV1863B 

10.00 

MV1864A 

10.00 

MV1864B 

10,00 

MV1864D 

10.00 

MV1868D 

10,00 

MV2101 

.90 

MV2111 

.90 

MV2115 

1.55 

MV2201 

.53 

MV2203 

,53 

MV2209 

2.00 

MV2215 

2.00 

MWA110 

7.45 

MWA120 

7,80 

MWA130 

8.25 

MWA210 

7.80 

MWA220 

8.25 

MWA230 

8-65 

MWA310 

8.25 

MWA320 

8,65 

MWA330 

9.50 

NEC57835 

5-30 

ON  38  2 

5,00 

PPT515-20-3 

POR 

PRT8637 

POR 

PSCQ2-160 

POR 

PT3190 

FOR 

PT3194 

POR 

PT3195 

FOR 

PT3537 

POR   ' 

PT4166E 

POR 

PT4176D 

POR 

PRICE 


PT4186B 

$   POR 

PT4209 

POR 

PT4209C 

FOR 

PT4566 

POR 

PT4570 

POR 

PT4571 

POR 

PT4571A 

POR 

PT4577 

POR 

PT4590 

POR 

FT4612 

POR 

FT4628 

POR 

PT4640 

POR 

PT4642 

POR 

PT5632 

FOR 

PT5749 

FOR 

PT6612 

POR 

FT6626 

POR 

PT6709 

POR 

PT6720 

FOR 

PT8510 

POR 

PT8524 

POR 

PT8609 

POR 

PT8633 

POR 

PT8639 

POR 

PT8659 

POR 

PT8679 

POR 

PT8708 

FOR 

PT8709 

POR 

PT8727 

POR 

PT8731 

POR 

PT8742 

POR 

PT8787 

POR 

PT9790 

41.70 

PT31962 

POR 

PT31963 

POR 

PT31983 

POR 

PTX6680 

POR 

RAY- 3 

24.99 

40081 

POR 

40281 

POR 

40282 

POR 

40290 

POR 

RFHO 

25,00 

SCA3522 

POR 

SCA3523 

POR 

SD1065 

POR 

SS43 

POR 

TP1014 

POR 

TP1028 

POR 

TRW-  3 

POR 

UT0504  Avantek 

70.00 

UT0511  Avantek 

75.00 

V15 

4.00 

V33B 

4.00 

V100B 

4,00 

VAB801EC 

25.00 

VAB804EC 

25,00 

VAS21M20 

25.00 

cfVI^z  electrodes 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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COAXIAL  RELAY  SWITCHES  SPDT 


Electronic  Specialty  Co. /Raven  Electronics 
Part  #  25H28  Part  f   SU-OI 

26Vdc  Type  N  Connector,  DC  to  1  GHz* 


FSH  5985-556-9683 


$49.00 


NC 


COM 


NO 


"-*''**  Iff*  ftONlCi     J*  if*     #1^ 


©*    £2* 


Amphenol 

Part   tf    316-IQ102-8 

115Vac  Type  BNC  DC   to   3  GHz 


$29,99 


FXR 

Part  fl  300-11132 

120Vac  Type  BNC  DC  to  4  GHz* 

FSN  5985-54  3-1225 

$39,99 


FXR 

Part  #  300-11173 
120Vac  Type  BNC  Same 
PSN  5985-543-1850 

$39.99 


BNC  To  Banana  Plug  Coax  Cable  RG-58  36  inch  or  BNC  to  N  Coax  Cable  RG-58  36  Inch. 


$7.99  or  2  For  SI  3. 99  or  10  For  $50*00 


$8,99  or  2  For  Si 5. 99  or  10  For  $60.00 


SOLID  STATE  RELAYS 


P&B  Model  ECT1DB72 
PRICE  EACH  $5.00 

DiBisig,  Inc.  Model  EC5-215 
FRICE  EACH   $7.50 

Grigs by /Bar ton  Model  GE7400 
PRICE  EACH  $7.50 


Svdc  turn  on 


5voc  turn  on 


120vac  contact  at  7  asps  or  ZOanps  on  a 
ID"*  10"x  .124  aluminutD.  Heatsink  with 
silicon  grease. 

2 40 vac  contact  14amps  or  40amps  on  a 
10"x  I0"x  -124  aluminum.   Heatsink  with 
silicon  grease. 

240vac  contact  at  15amps  or  40amps  on  a 
10"x  I0"x  .124  aluminum.  Heatsink  with 
silicon  grease, 

NOTE:  ***   Items  may  be  substituted  with  other  brands  or  equivalent  model  numbers.  *** 


Svdc    turn   on 


dM^ 


electronic* 


Toll  Frtt  Number 
800-528-0180 
(For  orders  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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RECALL   PHONE   MEMORY   TELEPHONE   WITH   24   X UMBER   AUTO   DIALER 


The  Recall   Phone  Telephone  employs   the  latest   State   of   art 
communications   technology . It   la  a  combination  telephone 
and  automatic   dialer   that   uses    premium— quality .solid-state 
circuitry  to  assure    high-reliability   performance   in   personal 
or   business   applications*  $49.99 


iiz 


*i 


~w  ynj  Vt 


AROS   ALPHA   RAPID   BONDING   GLUE 

Super  Glue  #CE-486  high  strength 
rapid  bonding  adhesive. Alpha 
Cyanoacry late, Set-Time   20  to  40 
sec. ,0. 7fl,oz. (20gm. ) 

$2.00 


TOOCH  TONE  PAD 

This  pad  contains  all  the  elect tonics  to 
produce  standard  touch- tone  tones*  New 
with  data. 


$9.99  or  10/389,99 


MITSUMI  UHF/VHF  VARAGTOR  TL^ER  MODEL  UVEIA 



Perfect   for   those  unscramble r  projects. 
New  with  data. 


$19-99  or   10/$ 149.99 


INTEGRATED 

CIRCUIT. 

I  to  10 

Hup 

MCI372P 

Color  TV  Video  Modulator  Circuit. 

$  4.42 

$2.95 

MCI358P 

IF  Amp. ,LimitertFM  Detector  .Audio  Driver, Electronic  Attenuator. 

5.00 

4.00 

MC1350P 

IF  Amplifier 

1.50 

1.25 

MC1330A1P 

Low  Level  Video  Detector 

1.50 

1.15 

MC1310P 

FM  Stereo  Demodulator 

4,29 

3,30 

MC1496F 

Balanced  Modulator/Demodulator 

1.50 

1. 25 

LM565N 

Phase  Locked  Loop 

2.50 

2.00 

LM3&0N14 

2Watt  Audio  Power  Amplifier 

1,56 

1*25 

LMI889N 

TV  Video  Modulator 

5.00 

4.00 

NE564N 

Phase  Locked  Loop 

10.00 

8,00 

NE561N 

Phase  Locked  Loop 

10.00 

8.00 

FERRANTI  ELECTRONICS  AM  RADIO  RECEIVER  MODEL  2LN414  INTEGRATED  CIRCUIT. 

Features; 

1.2  to  1.6  volt  operating  range. .Less  than  0.  5ma  current  consumption,  15QKH*  to  3MHz 
Frequency  range, , Easy  to  assemble.no  alignment  necessary.  Effective  and  variable  AGC  action. . 
Will  drive  an  earphone  direct.  Excellent  audio  quality. .Typical  power  gain  of  72dB. ,TQ-18 
package.  With  data. $2.99  or  10  For  $24.99    


SI  CAD  RECHARGEABLE  BATTERIES 

AA  Battery  Pack  of  6  These  are  Factory 
New.  $5.00 

SUB  C  Pack  of  10  2.5Amp/Hr,   $10.00 

Gates  Rechargeable  Battery  Packs 


12vdc  at  2.5Amp/Hr. 
12vdc  at  5Amp/Hr. 


$11,99 
$15,99 


holiday 
greetings! 


JH^i^z  elect roqic$ 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


«*See  List  of  Advertisers  on  p^gfr  J 30 
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"SOCKETS  AND  CHIMNEYS" 


EIMAC  TUBE  SOCKETS  AND  CHIMNEYS 


SK110 

SfcGOQA 

SK4O0 

SK406 

SKA  16 

SK300 

SK600 

SK602 

SK606 

SK607 

SK610 

SK620 

SK626 

SK630 

SK636G 

SK640 

SK646 

SK700 

SK711A 

SK740 

SK770 

SKSOOA 

SK806 

SK810 

SK9QQ 

SK906 

SK1420 

SKI 4 90 


Socket 

Socket  For  4CX5Q0QA,R,J,  40X10,0000,  4CX15,0OQA,J 

Socket  For  4-L25A,25QA,40QA,400Ct4FRl25A,4GOA,4-500A, 5-500A 

Chimney  For  4-2 50A,  40GA,4GOC,4PR400A 

Chimney  For  3-400Z 

Socket  For  4-1O0QA/4FR1OGOA/B 

Socket  For  4CX2  50B,BC,FG,R,4CX350A, t\FJ 

Socket  For  4CX250B,BC,FG,R,4GX350A,F,FJ 

Chimney  For  4CX250B,BC,FG,R14CX350A,I,#FJ 

Socket  For  4CX60OJ,JA 

Socket  For  4CX600J,JA 

Socket  For  4CX600J,JA 

Chimney  For  4CX60GJ,JA 

Socket  For  4CX6G0J,JA 

Chimney  For  4CX60GJ,JA 

Socket  For  4CXG00J,JA 

Chimney  For  4CX60QJ,JA 

Socket  For  4CX300A,¥,4CX125C,F 

Socket  For  4CX300A.Y  ,4CX125C.tF 

Socket  For  4CX3GQA,Y,4CX125C,F 

Socket  For  4CX300A,Y ,4CX125C ,F 

Socket  For  4CX!QOGA,4CX15Q0B 

Chimney  For  4CXlOOOAt4CXl300B 

Socket  For  4CX100GA,4CX15G0B 

Socket  For  4X500A 

Chimney  For  AX500A 

Socket  For  5CX3000A 

Socket  For  4CU8000A 


$P0R 

$520,00 

260,00 

74.00 

36,00 

390,00 

51.00 

73-00 

11.00 

60.00 

60*00 

66,00 

10.00 

66.00 

34.00 

36-00 

71,00 

225.00 

225.00 

86.00 

86.00 

225.00 

40.00 

225.00 

300.00 

57.00 

650-00 

585,00 


JOHNSON  TUBE  SOCKETS  AND  CHIMNEYS 


124-111/SK606 

122-0275-001 
124-0113-00 

124-116/SK630A 
124-U5-2/SK620A 


Chimney  For  4CX250B»BC,FG,R,  4CX35QA,F,FJ 

Socket  For  3-5G0Z,  4-125A,  25GA,  400A,  4-500A,  5-5G0A 

Capacitor  Ring 

Socket  For  4CX250B,BC ,FG,R -  /4CX35QA,F,FJ 

Socket  For  4CX250B TBC,FC,R,  /4CX350A,F,FJ 

813  Tube  Socket 


§  10.00 
(pair) 15, 00 
15.00 
55,00 
55,00 
20,00 


CHIP  CAPACITORS 


,8pf 

lOpf 

lGGpf* 

Ipf 

I2pf 

HOpf 

l.lpf 

15pf 

120pf 

l.Apf 

18pf 

130pf 

1.5pf 

20pf 

150pf 

l.Spf 

2Zpf 

leopf 

2.2pf 

24pf 

l&Opf 

2.7pf 

27  pf 

200pf 

3.3pf 

33pf 

220pf* 

3.6pf 

39pf 

240pf 

3.9pf 

47pf 

270pf 

4.7pf 

51pf 

300pf 

5.6pf 

56pf 

330pf 

S.Spf 

68pf 

360pf 

8.2pf 

S2pf 

390pf 

PRICES: 

1 

to 

10  - 

.994 

101  to  1000  ' 

,60t   * 

11 

to 

50  - 

.90$ 

1001  &  UP 

.3&e 

51 

to 

100  - 

.S0£ 

430pf 
470pf 
5l0pf 
560pf 


680pf 
820pf 
lOOOpf/.OOluf* 

1800pf/,00l8uf 
27OOpf/.0O27uf 
10,000pf/,01uf 
12,000pf/.012uf 

l5,OQ0pf/.O15uf 
l8sOQQpf/,01&uf 

IS  A  SPECIAL  PRICE:  10  for  $7.50 

100  for  $65.00 
1000  for  $350,00 


WATKIMS  JOHNSON  NJ-V907:  Voltage  Controlled  Microwave  Oscillator 


$110.00 


Frequency  range  3.6  to  4,2GHz,  Power  ouput,  Min.  IQdBm  typical,  8dBm  Guaranteed. 
Spurious  output  suppression  Harmonic  (nf0)»  min.  2QdB  typical,  In-Band  Non-Harmonic,  min. 
60dB  typical,  Residual  FM3  pk  to  pic,  Max.  5KHz,  pushing  factor.  Max,  8KHz/V,  Pulling  figure 
(1.5:1  VSWR},  Max.  60MHz,  Tuning  voltage  range  +1  to  +15voUs,  Tuning  current,  Max,  -0,1mA, 
modulation  sensitivity  range,  Max.  120  to  30MHz/V*  Input  capacitance,  Max,  lOGpf,  Oscillator 
Bias  +15  +-0.05  volts  @  55mA,  Max. 

Toll  Free  Number 
800-528-0180 
(For  orders  only) 


TUBE  CAPS  (Plate) 

S11.00 
13,00 
14.00 
17,00 
20,00 

HRl,  4 

HR2,3,  6  £c  7 
HR  j  t    o 
HR9 
HR10 

oJH6!^!  electronics 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


J 
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TUBES 


TYPE 


PRICE 


TYPE 


2E26 

§   5.69 

KT88 

2K28 

100-00 

DX362 

2X1000A 

300.00 

DX415 

3B22 

19/75 

572B/T160L 

3B28/866A 

7.50 

592/3-200A3 

3-500Z 

102.00 

807 

3-10Q0Z 

400.00 

811 

3CX1000A/8283 

428.00 

81 1A 

3CX1500A7/887 

533,00 

812A 

3X2500A3 

200.00 

813 

3CX3000A7 

490.00 

82  9B 

4-65A/8165 

45.00 

832A 

4-125A/4D21 

58-00 

4624 

4-250A/5D22 

75.00 

4662 

4-400A/8432 

90.00 

4665 

4-400C/6775 

95-00 

5675/A 

4-1000A/8I66 

300-00 

5721 

4B32 

22-00 

5768 

4E27A/5-125B 

1 55 . 00 

5836 

4CS250R 

146.00 

5837 

4X150A/7034 

30.00 

5861/EC55 

4X1 500/ 7035 

40-00 

587  6A 

4X150G/8172 

100.00 

5881/6L6W 

4X2  50B 

30-00 

5893 

4CX250B/7203 

45,00 

5894/A 

4CX250F/G/8621 

55.00 

5894/B 

4CX250K/8245 

100,00 

5946 

4CX250R/7580W 

69,00 

6080 

4CX300A/8167 

140.00 

6083/AX9909 

4CX350A/8321 

83.00 

6098/6AK6 

4CX350F/J/8904 

95.00 

6115/A 

4X500A 

282.00 

6146 

4CX600J/8809 

607,00 

6146A 

4CW800F 

625-00 

6146B/8298A 

4CX1000A/8168 

340. 00 

6146W 

4CX1500B/866O 

397,00 

6156 

4CX5000A/8170 

932,00 

6159 

4CXI0000D/8171 

990-00 

6161 

4CX15000A/8281 

1260-00 

6291 

4PR60A 

100,00 

6293 

4PR60B/8252 

175-00 

6360 

4PR400A/8188 

192.00 

6524 

5CX1500A 

569.00 

6550 

6BK4C 

6.00 

6JM6 

6DQS 

5.00 

6JN6 

6FW5 

6.00 

6JS6B 

6GE5 

6,00 

6KG6/EL505 

6GJ5 

6-00 

6KM6 

6HS5 

6. 00 

6KN6 

6JB5/6HE5 

6.00 

6LF6 

6JB6A 

6,00 

6LQ6  (GE) 

PRICE 

20.00 
50.00 
50.00 
49.00 

144.00 
7.50 
10.00 
15.00 
35.00 
50.00 
38.00 
28.00 

310.00 
80.00 

585.00 
25.00 

200.00 
85.00 

100.00 

100.00 

110.00 
25.00 
6.00 
45.00 
50.00 
60.00 

258.00 
10.00 
89.00 
14.00 

110.00 

7.00 

7.50 

8.50 

14.00 

66.00 

15.00 

233.00 

125.00 

12.00 

5.00 

53.00 

10.00 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 


TYPE 



6562/6974A 
6832 

6883/8032A/8552 

6897 

6907A 

6939 

7094 

7117 

7211 

7289/3CX100A5 

7360 

7377 

7408 

7650 

7695 

7843 

7854 

7868 

7894 

8072 

8U7A 

8121 

8122 

8236 

8295/PL172 

8462 

8505A 

8533W 

8 5 60/ A 

8560AS 

8608 

8637 

8643 

8647 

8737/5894B 

8873 

8874 

8875 

8877 

8908 

8930/65 1Z 

8950 


6LQ6   (Sylvania) 

6LU8 

6LX6 

6ME6 

12BY7A 

12JB6A 

6KD6 

6JT6A 

6KD6 


PRICE 

50.00 

22.00 

7.00 

110.00 

75.00 

15.00 

125.00 

17.00 

60.00 

34.00 

11.00 

67.00 

4.00 

250.00 

8.00 

58.  00 

83.00 

5.00 

12.00 

65.  00 

130.00 

60.00 

100.00 

30,00 

506.00 

100.00 

73.50 

92.00 

65.00 

90.00 

34 .  00 

38.00 

100.00 

123.00 

60.00 

260.00 

260.00 

260.00 

533.00 

12.00 

71.00 

12.00 


7.50 
6.00 
6,00 
6.00 
4.00 
6.00 
6.00 
6.00 
6.00 


NOTICE  ALL  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE    !  !  !  I!  I  I  I  !  !  t  M  !  !  !  It  !  1 1 !  II  I  !  !  !  I  M  !  !  !  !  1  !  !  ! 
TUBES   MAY  EITHER  BE  NEW  OR  SURPLUS   CONDITION    !!!!!!  !  !  !  I !!  M  !!!!!!  I  1!  MM!  I  tt !!!!!!!!!!!!!!!!  I  ! 


Toll  Free  Number 

800-528-0180 

(For  orders  only) 


cflVI^z  elect  roqic$ 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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"TVRO  BOARD  LIST" 

70  MHZ  IF  BOARD:  This  circuit  provides  about  43dB  gain  with  50  ohm  input  and  output  impedance 
It  is  designed  to  drive  the  Demodulator.   The  on-board  bypass  filter  can  be  tuned  to  band- 
widths  between  20  and  35  MHz  with  a  passband  ripple  of  less  than  Jj  dB.   Hybrid  IC'g  are  used 

for  the  gain  stages . 

SINGLE  AUDIO  BOARD ;   This  circuit  recovers  the  audio  signals  from  the  6.8  MHz  frequency.  The 
Miller  9051  coils  are  tuned  to  pass  the  o. BMHa  subcartier  and  the  9052  coil  tunes  far  recovery 
of  the  audio. 

DUAL  AUDIO  BOARD:   Duplicate  of  the  single  audio  but  also  covers  the  6.2  range. 

DC  CONTROL  BOARD :      Ho  description. 


DUAL  AUDIO  BOARD 


PRICE  EACH 


Pr 

inted  Circuit  Board 

2 

ipf  sm 

2 

12pf  am 

2 

50pf  sm 

2 

6Spf  sm 

4 

91pf  sm 

5 

.OGlmfd 

6 

,01infd 

2 

,047mfd 

1 

.  47mf~d  25vdc 

2 

liafd  lOvdc 

4 

4.7mfd  35vdc 

1 

470mfd  25vdc 

2 

220K  IMw 

2 

150K  I/4w 

2 

6.8K  l/4w 

2 

3.3K  l/4w 

2 

2.2K  l/4w 

4 

IK  i/4w 

2 

10  ohm  l/4w 

2 

50K  pots 

i 

5K  pot 

2 

CA3065 

1 

LM380 

1 

7 812  Voltage  Reg. 

5 

2N2222 

4 

Miller  9051 

2 

Miller  9052 

$ 


25.00 

1.00 

1,00 

1,00 

1.00 

1*00 

.35 

.35 

,35 

.35 

.59 

.54 

1.29 

.15 

.15 

.15 

,15 

.15 

.15 

.15 

1.00 

1.00 

2.16 

1.56 

1.  17 

.50 

5.99 

5.99 

3 

10K  l/4w 

.15 

1 

3.3K  iMw 

,15 

3 

2.2K  l/4w 

.15 

1 

IK  l/4w 

.15 

2 

5K  10  turn  trlmpot 

1.00 

4 

10K  10  turn  trimpot 

1,00 

1 

I0K  10  turn  with  dial 

10,00 

1 

7815  Voltage  Reg, 

1.17 

1 

LM324 

2,50 

1 

5  pole  rotary  switch 

2,50 

1 

SPDT  switch 

1.00 

1 

DPDT  swich 

1.00 

1 

0-lcia  meter 

5.00 

1 

18  to  24vdc  at  1  amp 

power  supply 

24.99 

TOTAL  KIT  PRICE 

74.27 

TOTAL  KIT  PRICE 


DC  CONTROL  BOARD 

Printed  Circuit  Board 

2  470iafd  25vdc 
2  4a7mfd  25vdc 
1         lmeg    l/4w 


97.62 


15,00 
1.29 

,59 
.15 


DEMODULATOR  BOARD 

Printed  Circuit  Board 

1  Lmfd  35vdc 

13  , Olmfd  50vdc  disc 

1  470mfd  25vdc 

2  lOOmfd  16vdc 

2  22rafd  35vdc 

3  4.7mfd  35vdc 
1  43O0pf  sm 

i  330p£  sto 

1  lOOpf  sm 

1  9lp£   sm 

2  3pf  sm 

1  2  to  8pf  ceramic  trimmer 

1  lOOuh  choke 

]  4-7uh  choke 

]  2-7uh  choke 


PRICE  EACH 

i  40.00 

.59 

.35 

1,29 

.69 

P..S9 

.59 

2.00 
1.00 
1.00 
1.00 
1,00 
1.00 
1.50 
1.30 
L.50 


4 

1 
L 
5 
1 
2 
1 
1 
3 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
2 
1 
1 


100K  l/4w 

51  ohm  l/4w 

27K  l/4w 

10K  l/4w 

8.2K  l/4w 

4.7K  l/4w 

2.2K  l/4w 

1.2K  l/4w 

IK  I/4w 

560  ohm  l/4w 

470  ohm  I/4w 

390  ohm  l/4w 

300  ohm  t/4w 

270  ohm  l/4w 

150  ohm  l/4w 

4 1  ohm  1 / 4w 

10K  pot 

NE592/LM733N 

NE564 

MWA120  (Motorola) 

7812  Voltage  Reg. 

7815  Voltage  Reg. 

2N2222 

1N34/38 

HP 5082-2800 

5  to  7  volt  Zenner 


TOTAL  KIT  PRICE 


.  IS 

.15 

.15 

.15 

,15 

,15 

.15 

,  15 

.15 

,  15 

,15 

,15 

.15 

.  15 

.15 

.15 

1.00 

2.50 

5.00 

7.80 

1,17 

1.17 

.50 

.50 

2.20 

1.00 

92.25 


COMPLETE  KIT  WITH  DUAL  AUDIO   $92  3.23 
COMPLETE  KIT  WITH  SINGLE  AUDIO   880. 77 

LESS  ,10%  ON  ALL  COMPLETE  KIT  ORDERS 

BOARDS  AND  PARTS  MAY  BE  PURCHASED  SEFERATELY" 
AT  THE  PRICES  LISTED  ABOVE, 

ALL  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT 

notice  ! !  u !  n  i  n ! !  n  i  n  1 1  n  s  h  n  n  n  i  m  i 


TVRO  BOARD  DESCRIPTION  AND  PARTS  LIST 

DUAL  CONVERSION  BOARD :      This  board  provides  conversion  from  the  3.7-4.2  band  first  to  900  MHz 
where  gain  and  bandpass  filtering  are  provided  and>  second,  to  70  MHz.   The  board  contains 
both  local  oscillators,  one  fixed  and  the  other  variable,  and  the  second  mixer.   Construction 
is  greatly  simplified  by  the  use  of  Hybrid  1C  amplifiers  for  the  gain  stages. 

DEMODULATOR  BOARD;   This  circuit  takes  the  70  MHe  center  frequency  satellite  TV  signal  In  the 
10  to  200  millivolt  range,  detects  them  using  a  phase  lock  loop,  de- emphasizes  and  filters  the 
result  to  produce  standard  NTSC  video.   Other  outputs  include  the  audio  subcarrierj  a  DC  voltage 
proportional  to  the  strength  of  the  70  MHz  signal %   and  AFC  voltage  centered  at  about  2   volts  DC* 


DUAL  CONVERSION  BOARD 
Printed  Circuit  Board 


6  47pf  chip  caps 

2  4.7mfd  35vdc 

2  ,01mfd  50vdc  disc 

4  1,5  to  Bpf  piston 

trimmer  cap 

2  470  ohm  l/4w 

2  MWA320  (Motorola) 

1  7S15  Voltage  Reg. 

1  VTO3O90 

1  VT0824Q 

2  1N4005 

I  DBM500/1100  (Varil) 

1  MLP102  (Engleman) 

8  SMA  Male  Connector 

TOTAL  KIT  PRICE 


PRICE  EACH 

5  25.00 
1.00 
.59 
cap       . 35 


5.99 

.15 

e,65 

1.  17 

150.00 

156,25 

.39 

125.00 

25,00 

5.00 

572.64 


3  MWA120 

7  .Olrnfd  50vdc 

2  4.7mfd  35vdc 

1  lOpf  sm 

5  22pf  sm 

J  ISp f  sm 

1  33pf  sm 

2  330  ohm  l/4w 

5  J.W.  Miller  4500-4 

1  7815  Voltage  Reg, 

TOTAL  KIT  PRICE 
SINGLE  AUDIO  BOARD 


7.80 

.35 

.59 

1.00 

1.00 

1,00 

1,00 

.15 

4.99 

1,17 

86.45 


70  MHE  TF  BOARD 
Printed  Circuit  Board 


25.00 


Printed  Circuit 

Board 

1 

3pf  sm 

1 

12pf  sm 

1 

50pf  sm 

1 

68pf  sm 

2 

91pf  sm 

3 

,00 lmfd 

3 

.Glmfd 

PRICE  EACH 

\  15.00 
1,00 
1.00 
1,00 
1.00 
1.00 

.35 

.35 


1  .047mfd 

1  .47mfd 

1  irald  lOvdc 

3  4.7mfd  35vdc 

1  470mfd  25vdc 

1  220K  l/4w 

I  150tf  l/4w 

1  6.3K  l/4w 

I  3.3K  l/4w 

1  2.2K  l/4w 

3  IK  l/4w 

1  10  ohm  J/4w 

1  50K  pot 

I  5K  pot 

1  CA3065/MC1358P 

1  LM380 

1  7812  Voltage  Reg. 
3  2N2222 

2  Miller  9051 
I  Miller  9052 

TOTAL  KIT  PRICE 


.35 

.35 

.59 

.59 

1 

,29 

.  15 

.  15 

,13 

.15 

.15 

.15 

1 

,15 

1 

,00 

1 

.00 

2 

Ah 

1 

.56 

1 

.17 

.50 

5 

.99 

5 

.99 

55 

16 

Toll  Free  Number 

800-528-0180 

(For  orders  only)     PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


JVI^z  elect  roi|ic$ 
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"CHIPS" 


FAIRCHJLD 

95M90DC 

95H910C 

11C900C 

11C91DC 

11C06DC 

11C05DC 

11C01FC 
82S90 


11C24DC 


11C44DC 


VHF  AND  UHF  PRESCALER  CHIPS 

350MC  Prescaler divide  by  10/1 1 

350MC  Prescaler  divide  by  5/6 

650MC  Prescaler  divide  by  10/11 

650MC  Prescaler  divide  by  5/6 

UHF  Prescaler  750MC  D  Type  Flip  Flop 

1GHz  Counter  Divide  by  4 

(Regularprice$75  00) 

High  Speed  Dual  5/4  Input  NO/NOR  Gate 

Presattable  High  Speed  Decade/Binary 

Counter  used  with  the  11C90/91  or  the 

95H90/91  Prescaler  can  divide  by  100. 

(Signetics) 

This  chip  is  the  same  as  a  Motorola 

MC4024/4324  Dual  TTL  Voltage  Control 

Multivibrator, 

This  chip  is  the  same  as  a  Motorola 

MC4044/4344  Phase  Frequency  Detector. 


PRICE 

HEWLETT  PACKARD 

$  8.50 

MIXERS  MODELS 

10514A 

10514B 

a.50 

Frequency  Range 

2MHz  to  500MC 

2MHz  to 

15.50 

500MC 

15.50 

Input/Output  Frequency  L  &  R 

200KHZ  to 

2G0KHz  to 

12.30 

500MC 

500MC 

X 

DC  to  500MC 

DC  to  500MC 

50.00 

Mixer  Conversion  Loss  (A) 

7dB 

7dB 

15  40 

(B) 

9dB 

9dB 

Noise  Performance  (SSB)  (A) 

7dB 

7dB 

(B) 

9dB 

9dB 

PRICE 

$49.99       PRICE 

$39.99 

5.00 

3.37 
3,37 


GENERAL  ELECTRIC  CO.  GUNN  DIODE  MODEL  Y-2167 
Frtq.  Gap  (GHZ)  12  to  18,  Output  (Mir.)  lOOmW,  Duty  (%) 
CW,  Typ,  Bias  (Vdc)  8.0,  Type.  Oper.  (MAdc)  550.  Max.  Thres. 
(mAdc)  1000.  Max.  Bias  (Vdc)  10.0.  $39.89 

VARIAN  GALLIUM  ARSENIDE  QUNN  DIODES  MODEL  VSX  9201S5 

Freq.  Coverage  8  to  12,4GHz,  Output  (Mm.)  lOOmW,  Bias 

Voltage  (Majc,)  14vdc,  Bias  current  (mAdc}  Operating  550  Typ. 

750  Max.,  Threshold  850  Tup.  1000  Max.  $39.99 

VARI-L  Co.  Inc.  MODEL  SS-43  AM  MODULATOR 

Freq.  Range  60  10  150tv1CK  Insertion  Loss  13dB  Nominal. 
Signal  Port  Imp.  50ohms  Nominal  Signal  Port  RF  Power 
+  10dBm  Max.,  Modulation  Port  BW  DC  to  ^KHZ,  Modulation 
Port  Bias  1ma,  Nominal.  $24.99 


AVANTEK  CASCADABLE 
MODULAR  AMPLIFIERS 

Frequency  Range 

Gam 

Noise  Figure 

Power  Output 


Gain  Flatness 
Input  Power  Vdc 
mA 


PRICE 


Model  UTO-504 

UTO-511 

5  to  500  MHz 

5  to  500  MHz 

6d8 

I5d8 

11dB 

3.3dBto3dB 

+  17dB 

-  2d8  to 
-3dB 

idB 

1dB 

+  24 

+  15 

100 

10 

$70.00 

PRICE 

$75.00 

ORDERING  INSTRUCTIONS 
DEFECTIVE  MATERIAL:  All  claims  lor  (Weclive  maieriai  must  oemadie  wiirtirt  sixly  (60)  days  attar  reeaipl  eH 
cartel.  All  claims  musi  ingJude  The  Selective  male^aHfo*  tailing  purposes),  our  invoice  number,  and  the  dale 
gf  purchase  AM  returns  mus!  be  packed  properly  or  it  will  void  all  warranties. 

DELIVERY:  Orders  are  normally  shnppetf  within  46  hours  afler  receipt  oi  customer's  org's*  it  a  part  has  to  Be 
oagkordBrad  I  he  guslomer  is  ngtrfifld.  Our  normal  sh-ippui-g  method  is  via  First  Clgss  Mail  or  UPS  dtpe-nding  on 
size  and  weight  of  the  package.  On  test  equipment  it  is  by  Air  prvsy  FOB  shipping  poim. 

FOREIQN  ORDERS:  All  foreign  orders,  must  oe  prepaid  with  cashier's  check  or  money  orde*  made  nut  m  U  & 
Furtrjg.  We  are  sprry  put  C . CD.  fs  net  available  to  Foreign  countries  and  Letters  or  Credi I  are  no]  an  aeceplable 
rgrm  of  payment  eiiher  Further  informalion  is  avertable  on  requsst. 

HOURS:  Monday  thru  Saturday:  8:M  a.m.  to  5:00  p. m 

INSURANCE:  Please-  include  25*  Tar  each  addihgr>el  SI 00.00  owBr  i  100.00,  United  Parcel  only. 

ORDER  FORMS;  New  order  forms  are  fndudad  with  each  order  for  your  convenience.  Addition  a  I  forms  are 
available  on  request. 

POSTAGE:  Minimum  shipping  and  handling  in  the  US,  Canada,  and  Mexico  is  S2.50  all  other  countries  is  $$.QQ- 
On  lortign  orders  include  20%  shipping  and  handling. 

PREPAID  ORDERS:  Order  must  be  accompanied  by  a  check 

PRICES:  Prices  are  subject  To  change  without  nollce 

RESTOCK  CHAftQE:  11  parts  are  return  ad  to  MHZ  Eleciromcs  due  to  cus  tamer  errc,  cuaiorrter  will  be  held 
respaniioia  ro^alieKtri  fees,  wni  be  charged  a  15%  restocking  Fee.  wilhlharemalndarm  credit  only.  All  re  turns 
muel  h*va  apfuovai 

SALES  TAX:  Arizona  must  add  5%  sales  tan,  unless  a  signed  Arizona  resale  lax  card  Is  currently  on  file  with 
MHZ  Electronics,  All  orders  placed  by  persons  outside  of  Ar  120m,  Out  delivered  1d  persons  in  Anions  are  sub- 
ject 1o  I  fit  5%  sales  tax, 

SHORTAGE  OR  DAMAGE:  All  claims  for  shoriages  or  damages  must  be  made  within  5  days  alter  receipt  of 
parcaf.  Claim*  must  include  our  invoice  number  and  Ihs  date  of  purchase.  Customers  wh<ch  do  not  notify  us 
within  this  time  period  will  be  held  responsible  for  the  entire  order  as  we  will  consider  the  order  compreia 

OCR  SCO  NUMBER  IS  STRICTLY  FOR  ORDERS  ONLY 
NO  INFORMATION  WILL  BE  GIVEN-  1.000-526-0180 


FREQUENCY  SOURCES,  INC  MODEL  MS  74X 

MICROWAVE  SIGNAL  SOURCE 

MS-74X:  Mechanically  Tunable  Frequency  Range  (MHz)  10630  to 

11230  [10  63  to  11.23GHz)  Minimum  Output  Power  (mW)  10,  Overall 

Multiplier  Ratio  108,  Internal  Crystal  Oscillator  Frequency  Range 

(MHz)  98.4  to  104.0.  Maximum  Input  Current  (mA)  400. 

The  signal  source  are  designed  for  applications  where  high  stability 
and  low  noise  are  of  prime  concern  tnese  sources  utifize  fundamen- 
tal transistor  oscillators  with  high  Q  coaxial  cavities,  followed  by 
broadband  stable  step  recovery  diode  multipliers.  This  design 
allows  single  screw  mechanical  adjustment  of  frequency  over  stan- 
dard communications  bands  Broadband  sampling  circuits  are  used 
to  phase  lock  the  oscillator  lo  a  high  stability  reference  which  may 
be  either  an  internal  self-contained  crystal  oscillator,  external 
primary  standard  or  VHF  synthesizer.  This  unique  technique  allows 
for  optimization  of  both  FM  noise  and  long  term  stability.  List  Price 
is  $1158.00  (THESE  ARE  NEW)  Our  Price— $289. 


HEWLETT  PACKARD  1N5712  MICROWAVE  DIODE 

This  diode  will  replace  the  MBD101,  1N5711H  5082  2800, 

5082-2835  ect.  This  will  work  like  a  champ  in  all  those 

Down  Converter  projects.  S1,50  Or  10/510,00 

MOTOROLA  MHW1172R  LOW  DISTORTION 

WIDEBAND  AMPLIFIER  MODULE. 

Frequency  Range:  40  to  300  MHz.,  Power  Gain  at  50MHz 

16.6min.  to  17  4max.,  Gain  Flatness  ±0/1  Typ    ±0.2 

Max.  dB.,  DC  Supply  Voltage  -  2Svdc.  RF  Voltage  Input 

+  70dBmV  PRICE  S29J9 

GENERAL  ELECTRIC  AA  NICADS 

Model  #41B905HD11*G1 

Pack  of  6  for  $500  or  60  Cells,  10  Packs  tor  $45.00 

These  may  be  broken  down  to  individual  cells. 


TERMS:  DOMESTIC:  Prepaid,  C 0.0.  or  CredH  Card 

FOREIQN.  Prepaid  only.  U.S.  Funds— money  Order  or  cashier's  check  only. 
C.O.O.;  AcceptabJe  by  telephone  or  mall.  Payment  from  custom  a  r  wrii  be  by  casn   money  order  or  casnters 
check.  We  ere  sorry  but  we  cannot  accept  personal  Checks  fof  C.O.D.'s, 

CONFIRMING  ORDERS:  We  would  prefer  that  confirming  orders  not  be  sen  1  after  a  telephone  order  nas  been 
placed-  If  company  poHcy  necessitates  a  confirming  order,  please  mark  "CONFIRMING"  boldly  on  the  order. 
If  problems  or  duplicate  shipments  occur  due  to  an  order  which  is  nol  properly  marked,  customers  will  be 
held  responsible  (or  any  changes  Incurred,  plus  a  15%  restock  charge  on  returned  pans. 
CREDIT  C A  R  DS :    WE  ACCEPT  MASTERCARD  VISA  AN  D  AKOUCAhl  EXPRESS. 
DATA  SHEETS:  Wben  we  have  data  sheets  in  stock  on  devices  we  do  supply  Ihem  with  irve  order, 


<W^ 


master  charge 


VISA 


electronic** 


^48 


(602)  242  3037 

{602)  24249 1 6 

2111  W.  CAMELBACK  ROAD 

PHOENIX,  ARIZONA  360 1& 

Toll  F™»  Ntimb*r 
A00  52B0180 
(For  ordart  only) 


**$ee  List  of  Advertisers  on  page  130 
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SLEP  ELECTRONICS 


GIVES  TOP  TRADE  on  your  used  AT- 
LAS, COLLINS,  DRAKE,  ICOM,  KEN- 
WOOD, TEN-TEC  amateur  gear. .  .plus 
we  accept  your  used  solid  state  TEK- 
TRONIX and  HEWLETT-PACKARD  test 
equipment,  used  A VIONIC  equipment, 
and  military  surplus  avionic  and 
ground  electronic  equipment. 

WE  OFFER  new  factory-boxed  latest 
models  of:  COLLINS,  CUBIC/SWAN, 
DENTRON,  DRAKE,  ETO,  HENRY, 
ICOM,  TEN-TEC,  plus  all  major  anten- 
na and  accessory  lines. 

Tell  us  what  you  want  and  what  you 
have  to  trade.  We'll  do  the  rest. 

Write  or  phone  Bill  Slep  (704)  524-7519 


Electronic 
Distributors 


Slep  Electronics  Company 

P.  O.  BOX  lOO,  HWY  441,  DEPT.  73 
OTTO,  NORTH  CAROLINA  28763 


^367 


HM  HELP 


We  are  happy  to  provide  Ham  Help  list- 
ings free,  on  a  space-available  basis.  We 
are  not  happy  when  we  have  to  take  time 
from  other  duties  to  decipher  cryptic 
notes  scrawled  it  legibly  on  dog-eared 
post  cards  and  odd-sized  scraps  of  paper. 
Please  type  or  print  your  request  (neatly!), 
double  spaced,  on  an  8V}"x  11"  sheet  of 
paper  and  use  upper-  and  lowercase  let- 
ters where  appropriate.  Also,  please  make 
a  "V  look  like  a  %>'  not  an  %*'  which 
could  be  an  "el"  or  an  "eye, il  end  so  on. 
Hard  as  it  may  be  to  believe,  we  are  not  fa- 
miliar with  every  piece  of  equipment  man- 
utactured  on  Earth  for  the  last  50  years t 
Thanks  for  your  cooperation. 

Does  anyone  have  information  on  RTTY 
software  for  a  TRS-80  Model  I  Level  IS? 

Gary  Hansen  KACJUM 

Route  1  Box  103 

Deerwood  Mis!  56444 

I  am  looking  for  ham  &  with  RTTY  equip- 
ment who  would  Hke  to  help  deaf  students 
attending  school  in.  Washington  DC  com- 
municate with  their  families  bach  home, 

Jeffrey  A.  Meyer  NBA  HA 

26366  Grey  thorn  e  Trail 

Farmlngton  Hills  Ml  48013 

I  am  looki  ng  for  a  used  LCR  bridge  such 
as  the  Leader  LCR  740. 

Jim  Buckwalter  WA6FGM 

3212Millcreek 

Visalia  CA  93291 


I  need  a  service  manual  and  schematic 
diagram  foe  a  Hy-Gsin  Galaxy  GT-550-A 
SSB   transceiver    I  will   pay  reasonable 

copying  costs  or  copy  anet  return. 

Jose  Sanabrais 

Aw.  Hidalgo  No.  99 

QueretaiQ,  Qro. 

76000  Mexico 

I  would  like  to  buy  the  'following  WWII 
surplus  receivers,  in  at  least  good  used 
condition  (they  need  no  I  include  power  sup- 
ply, dynamotor,  etc.):  AHB,  RBB  (0.5  to  4.0 
MHzh  and  BC-946  (broadcast  band  ARC-S 
receiver). 

Meyer  Gottesman  W6GIV 

3377  Solano  Avenue,  #312 

Napa  CA  94553 

1  am  blind  and  bedridden  and  searching 

for  someone  to  donate  a   Kenwood   600 
receiver  or  any  other  shortwave  receiver. 

Richard  J  astro  w 

Long  Beach  General  Hospital 

2597  Redondo  Ave. 

Long  Beach  CA  90806 

My  club's  5'page  Movice-class  study 
guide  is  offered  in  exchange  for  your 
club's  Novice-  andfor  General-class  hand- 
outs. Ours  is  a  brief  description  of  the 
Items  listed  in  the  current  FCC  syllabus 
and  has  a 95%  pass  rate  in  our  classes. 

Jim  Koski  KT5W 
1714  Austin  Avenue 
Los  Altos  CA  94022 


*BEC*  Ballet  Electronics  Corp*  P*0*  Box  401X44E  Garland,  TX.  75040  (Z14)  278-3551 

Ul    lA/MAf  A  **■    1119? 


12 


THE  PRESIDENT  SAYS: 


HOGWASH!! 


After  taking  one  look  at  the  TRIPUT  POWER  SUPPLY  our  engineer  declared  that  the 
units  were  worth  several  hundred  dollars  each.  He  pointed  out  the  engineering,  high  quality 
construction  and  state-of-the-art  integrated  design  in  support  of  his  position.  The  President 
of  BEC  more  pragmatically  pointed  out  the  already  full  warehouse  and  the  two  trailer  truck 
loads  of  power  supplies  waiting  in  the  parking  lot,  and  set  the  price  to  move  them  QUICKLY! 
We  have  a  large  quantity,  but  the  supply  won't  last  long.  The  only  thing  we  ask  is  please  read 
the  ordering  rules. 


QUALITY  DOUBLE  SIDED  GLASS  BOARD 


iif- 


n 


«j#'  Mll. 


flrfH 


erii 


t-| 


tf 


» 


■    * 


*.  ■ 


13.6V  @  20A  MODIFICATION 

By  changing  a  few  parts  on  (he  board  (he  Input 
Power  Supply  will  tfo  11  -  14V  (adjustable)  at  up  to 
20 A.  P  &rf  etl  I o  r  mat  2  meter  linear  amp!  We  &a n d  step 
py  stqp  instructions  and  necessary  parts.  Mod- 
Htcaltofi  per  instructions  will  nol  void  the  3D  da/ 
warranty. 


REGULATOR  ASSEMBLY 

(part  of  unit) 


62.50 


Plus  Freight 

21  lbs. 
6  x  5%  x  1 2 


COMPLETE  UNIT 

(as  you  receive  it) 

ORDERS  SHIPPED  WITHIN  CONTINENTAL  U,St  ONLY! 

ORDERING  RULES 

1.  Mail  check  or  MO  for  $62.50+  $5,00  for  shipping  or  phone  (214)  278-3553 
to  charge  VISA/MC  or  COD  order.  (UPS  COD  only,  add  $2,50  COD  fee) 

2.  Texas  residents  include  5%  sales  tax, 

3.  Orders  for  this  unit  will  be  shipped  within  48  HOURS  or  we  pay  the  freight! 
(weekends  or  holidays  excluded) 

4.  ONE  TIME  OFFER!  LIMIT  TWO  (2)  SUPPLIES  PER  CUSTOMER. 


+12V  @  7A;  +5V  @  10A;  -12V  @  SA 

•  UNIT  IS  COMPLETELY  ASSEMBLED! 

•  Fused  primary  and  DC  sections 

•  HUGE  SHIELDED  TRANSFORMER 

•  2%  Load  &  Line  Regulation 

•  Low  Ripple  (<  IQOmv) 

•  Short  Circuit  Protection 

•  Over  volt  age  Protection  on  ail  three 
outputs 

■  25A  Bridge  Rectifier 

•  Over  60r000  mfd  of  filters 

•  High  Efficiency  Switching  Regulator 
reduces  heats  ink  area 

•  Schematics  and  service  guide  included 

•  Thermai  Shutdown 

•  Statis  LED's  (3) 
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ramsaij    the  first  name  in  Counters ! 


9  DIGITS  600  MHz  $129 


CT  ffl  >ph1  I  ><■  *ir<a*(  1 1  ;*  ** 

«T  I    AC  Mw  I  •* 

Uf*^  <  *»■*  I J  ft 

taiH  mm 


The  CT-90  is  the  most  versatile  feature  packed  counter  unliable  for  less 
thin  S3 00 .00'  Advanced  design  features  include;  three  selectable  gate  timet, 
nine  digits,  gale  indicator  and  a  unique  display  hold  function  which  holds  (he 
displayed  count  after  the  input  signal  is  removeoT  Also,  a  I  OmHz  TC  XO  time 
base  is  used  which  enables  easy  zero  beat  calibration  checks  against  WWV. 
Optional  ly-  an  internal  nirad  bane  ry  pack, e i ? cm aJ  lime  base  inp  ut  and  M  *cro 
power  high  stability  crystal  oven  time  base  an  available  The  CT-90, 
performance  you  can  count  no! 


SPECIFICATIONS; 


WIRED 


Rime 
Sensitivity 

Resolution 


Display: 

Time  base: 

Power 


20  Hz  to  600  MHz 

Less  than  |0  MV  to  I  50  MHz 

Less  (Jun  50  MV  to  500  MHz 

0  1    Hz  1 10  MHz  range) 

1.0  Hz  (60  MHz  range* 

10  0  Hz  |600  MHz  range  | 

9  digits  0.4     LED 

Sunday  10.000  mRz,  1.0  ppm  2CM0  C 

Optional  Micro- power  oveo-0  J  ppm  20-40X 

IM5  VAC  m   250  ma 


7  DIGITS  525  MHz  $99 


SPECIFICATIONS 


Range 
Sensitivity 

Resolution; 


Display: 
Tune  base: 
Power; 


20  Hz  to  525  MHz 

Less  than  50  MV  to  150  MHz 

Leas  than  1 50  MV  to  500  MHz 

1.0  Hz  1 5  MHz  range) 

10  0  Hz  (50  MHz  range) 

100  0  Hz  1 500  MHz  range* 

7  digm  0  4    LED 

I  0  ppm  TCXO  20  40  C 

12  VAC  %  250  ma 


WIRED 


The  CT-70  breaks  the  price  barrier  on  lab  quality  frequency  counters, 
Deluic  features  such  ax  three  frequency  ranges  -  each  with  pt*- amplification, 
dual  selectable  gate  times,  and  gate  activirs  indication  make  measurements  a 
snap.  The  wide  frequency  range  enables  you  lo  accurately  measure  signals 

from  audio  thru  UHF  with  I  0  ppm  accuracy    thift.0001%!  TneCT 70  u 
the  answer  to  ail  veair  measurement  needs,  in  the  field,  lab  or  ham  shack 


PRICES: 

CT-70  wired,  1  year  warranty  S99.95 
CT-  70  Kh.  90  day  parts  war- 
ranty 84.95 
AC  I  AC  adapter  3.95 
BP-1  Nicad  pack  i  AC 
adapter  charger  12.95 


7  DIGITS  500  MHz  $7955 


PRICES: 

MINI  100    wired,    1    year 

warranty  S79.95 

AC- 2  Ac  adapter  ft*  MINI- 

100  3,95 

BP-Z  Nicad  pack  and  AC 

adapter/ charger  12.95 


Here's  a  handy,  general  purpose  counter  that  provides  most  counter 
functions  at  an  unbelievable  price  The  MINE- 100  doesn't  have  the  full 
frequency  range  or  input  impedance  qualities  found  in  higher  price  units;  but 
for  basic  RF  signal  measurements*  it  can't  be  bead  Accurate  measurements 
can  be  made  from  1  MHz  all  the  way  up  to500  MHz  with  e  ice  I  lent  sensitivity 
throughout  the  range,  and  the  two  gate  times  let  you  selecl  the  resolution 
desired-  Add  the  nicad  pack  option  and  the  MINI- 100  makes  an  ideal  addition 
to  your  tool  box  for  "in- the- fie  UT  frequency  checks  and  repairs. 


WIRED 


SPECIFICATIONS: 


Range 

Sensitivity: 

Resolution: 

Display: 
Time  base: 
Power; 


1  MHz  to  500  MHz 
Less  than  25  MV 
100  Hz  j  slow  gate} 
LO  KHz  (fast  gate) 
7  digits,  0.4"  LED 
2.0  ppm  20-40' C 
5  VDC  *  200  ma 


8  DIGITS  600  MHz  $159 


WIRED 


SPECIFICATIONS: 


Range. 
Sensitivity: 

Resolution: 

Display: 
Time  base: 
Power 


20  Hz  to  600  MHz 


TheCT-50  is  a  versatile  lab  bench  counter  that  will  measure  up  to 600  MHz 


PRICES: 


Uss  than  25  mv  to  150  MHz    with  g  digil  predion.  An4  one  of  its  best  features  is  the  Receive  Frequency      CT"50  wired> l  year  warranty      SI  59.95 


Less  than  1 50  mv  to  600  MHz 
LO  Hz  (60  MHz  range) 
10.0  Hz  (600  MHz  range) 
S  digits  0.4"  LED 
2  0  ppm  2&40°C 
110  VAC  or  12  VDC 


Adapter,  which  turns  the  CT-50  inlo  a  digital  readout  for  any  receiver,  The 
adapter  is  easily  programmed  for  any  receiver  and  a  simple  connection  to  the 
receiver's  VFO  is  all  that  is  required  for  use  Adding  ihc  receiver  adapter  in  no 
way  limits  the  operation  of  the  CT-50,  the  adapter  can  be  conveniently 
switched  on  or  oft  The  CT-50,  a  counter  that  can  work  double-  duly' 


CT-50  Kit,  90  day  parts 
Warranty 

RA- 1 .  receiver  adapter  kit 
RA-I  wired  and  pre-program- 
med (  send  copy  of  receiver 
schematic) 


119.95 
14.95 


29.95 


DIGITAL  MULTIMETER  $99^IRED 


PRICES: 

DM700  wtnd  J  year  warranty 

S9995 

DM-700  Kit  90  day  parts 

warranty 

79.95 

AC  1.  AC  adaptor 

3.95 

BPX  Nicad  pack  <-AC 

adapter/ charger 

1995 

MP  1 .  Probe  kit 

2,95 

The  DM-700  &ftm  professional  i|u*liiv  pfHiwm^tvcr  m  a  hobbytti  price 
Features  include;  26  different  ranges  and  S  function*,  ill  arrantfeij  m  a 
convenient,  easy  to  use  format.  Measurements  are  displayed  on  a  targe  3^ 
dipt.  .  inch  LED  readout  with  automatic  decimal  placement,  automatic 
polafrtv.  overrangr  indkattofl  Mid  overload  protectK»n  mp  to  1 2  50  vql»  on  all 
rsnae*.  rnakmgit  vttruallv  goof-ptoofl  The  DM-700 lookijipeitf.  #h»nd*^wr»r. 
]et  Hack,  rugged  ABS  case  with  coAvcmcnt  retractable  ttlt  bail  makri  it  m 
idc*l  addition  to  any  shop. 


SPECIFICATIONS: 

DC  AC  volts  lOOuV  to  I  KV,  5 
DO  AC 

0  1  uA  to  20  Amps,  5  ranges 

0. 1  ohms  to  20  Megohms,  6  ranges 


current 

Resistance 

Input 

impedance 

Accuracy 

Power 


10  Megohms.  DC  AC  volts 
0  1%  basic  DC  voits 
4  *C  cells 


AUDIO  SCALER 


For  high  tesolmion  audio  measurements,  multiplies 
UP  in    frequency, 

•  Great  for  PL  tones 

•  Multiplies  by  10  or  100 

•  0,01  Hz  resoliitkrt 

S29  95  Kit      $19  93  Wired 


ACCESSORIES 

Telescopic  whip  antenna-  BNC  plug     . .  . 

High  impedance  probe;  light  loading    

Low  pass  probe,  for  audio  measurements 
Direct  probe  general  purpose  usage 
TIM  bail,  for  CT  70,  90,  MTNI-100     - 
Color  burst  calibration  unis.  calibrates  counter 
agamst  color  TV  signal. - 


4      1*** 


S  7  95 

15  95 

15J5 

12  95 

J.95 

14  95 


COUNTER  PREAMP 

For  measuring  c*rr«tu?ly  weak  signals  from  10  to  1  aW 

MH: .   S  mall  see,  powered  by  pi  ug  mimforme*  -  included 

•  Flat  25  db  gain 

•  BNC  Connectors 

•  Great  for  sniffing  RF  with  pick-up  loop 

SJ4.95  Kit     S44.95  Wired 


ranisey  electronics,  inc.  f 

2575  Baird  Rd.  Penfield.  NY  14526 


*•  62 


PHONE  ORDERS 
CALL  7I6-58*V395G 


II  KMV       Wnfofi-or*  gua*tirfrt**d     tiammt  lor  10  dam  >t  *»  jii«m»i 

1*4^  a   •«    a*'Bi"-a'    lo""    '■*■   *#»u«i    add  S1"-    *o»   ikkpfhio, 
■piwonft  too  ■moin*yti»al  1 1 0   0»»"*«ni  add  '  Si    .    COO  add 
17    O^dftv^ro     odd  1"  60    NT  r*vd*rtfv  odd  r      ■€»■ 


**See  lis  I  of  Aavett*$et$  on  page  1 30 
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NEW  LOW-NOISE  PREAMPS    RECEIVING  CONVERTERS    TRANSMIT  CONVERTERS 


New  low-noise  microwave  transistors  make 
preamps  in  the  0.9  to  1.0  dB  noise  figure 
range  possible  without  the  fragility  and  power 
supply  problems  of  gas-fefs.  Units  furnished 
wired  and  tuned  to  ham  band.  Can  be  easily 
retuned  to  nearby  freq. 


Models  LNA(  h 

P30,  and  P432 

shown 


ModeJ 



LNA  28 
LNA50 
LNA  1  44 
LNA  220 
LNA  432 


Tunabfe 
Freq  Range 

20-40 
40-70 

120-180 
130-250 
3BQ-470 


Noise  Figure 

0.9  dB 
0.9  dB 
1.0  d8 

1.0  dB 

i  .0  da 


Gain 

20  dB 
20  dB 
iSdB 
17dB 
ISdB 


Price 

£39,95 
S33.95 

S3S.95 
S39-95 
S44.95 


ECONOMY  PREAMPS 


Our  traditional  preamps,  proven  in  years  of 
service.  Over  20,000  in  use  throughout  the 
world.  Tuneable  over  narrow  range.  Specify 
exact  freq.  band  needed.  Gain  16-20  dB-  NF  — 
2  dBor  less.  VHF  units  available  27  to  300  hAHz. 
UHF  units  available  300  to  650  MHz. 

•  P30K,  VHP  Kit  less  case  $14,95 

•  P30C,  VHF  Kit  with  case  $20.95 

•  P30Wf  VHF  Wired/Tested  $29-95 

•  P432K,  UHF  Kit  ]ess  case  $18.95 

•  P432C,  UHF  Kit  with  case         $24.95 

•  P432W,  UHF  Wired/Tested        $33.95 

P432  also  available  in  broadband  version  to 
cover  20-650  MHz  without  tuning.  Same  price 
as  P432;  add  "B"  to  model  #. 


HELICAL  RESONATOR 
PREAMPS 


.-• 


.{* ,, 


Our  tab  has  developed  a  new  line  of  low-noise 
receiver  preamps  with  helical  resonator  filters 
built  In.  The  combination  of  a  low  noise  amplifier 
simi  far  to  the  LNA  series  and  the  sharp  selectivity 
of  a  3  or  4  section  helical  resonator  provides 
increased  sensitivity  while  reducing  intermod 
and  cross-band  interference  in  critical  appli- 
cations. See  selectivity  curves  at  right.  Noise 
figure  =  1  to  1.2  dB.  Gain  =  12  to  15  dB. 


Model 

HRA-144 
HRA-220 
HRA-432 


Tuning  Range 

143-150  MHz 
213-233  MHz 
420-450  MHz 


Price 

$49.95 
$49.95 
$59.95 


Models  to  cover  every  practical  rf  &  if  range  to 
listen  to  SSB,  FM,  ATVh  etc.  NF  =  2  dB  or  less. 


VHF  MODELS 

Kit  $44.95 

Less  Case  $39.95 

Wired  $59.95 


Antenna 

Input  Range 

28-32 

50-52 

50-54 
1 44- 1  4§ 
145-147 
144-144.4 
146-146 
144-148 
220-222 
220-224 
222-226 
220-224 
222-224 


Receiver 
Output 

144-148 
28-30 

144 148 
28-30 
28-30 

27-27.4 
26-30 
50-54 
28^30 

144-148 

144-148 
50-54 
28-30 


UHF  MODELS 

Kit  $54.95 

Less  Case  $49.95 

Wired  $74.95 


432-434 
435-437 
432-436 
432-43© 
439,25 


23-30 

28-30 

144-148 

50-54 

61.25 


SCANNER  CONVERTERS  Copy72-76n  135- 
144, 240-270, 400-420,  or 806-894  MHz  bands 
on  any  scanner.  Wired/tested  Only  $79,95, 

SPECIAL  FREQUENCY  CONVERTERS  made 
to  custom  order  $1 19.95.  Calf  for  details. 


SAVE  A  BUNDLE  ON 
VHF  FM  TRANSCEIVERS! 


FM-5  PC  Board  Kit  -ONLY  $159,95 

complete  with  controls,  heatsink,  etc* 

10  Watts,  5  Channels,  for  6M,  2M,  or  220 


•    <»    * 


"*!...-., 


"31'jb, 


Cabinet  Kith  complete 
with  speaker,  knobs, 
connectors,  hardware 
Only  $59.95 


w 


While  supply 
lasts,  get  $59.95 
cabinet  kit  free  when 
you  buy  an  FM-5  Transceiver  kit 
Where  else  can  you  get  a  complete  transceiver 
for  only  $159.95? 


For  SSBr  CW,  ATV,  FM,  etc.     Why  pay  big 
bucks  for  a  multi  mode  rig  for  each  band?  Can 
be  linked  with  receive  converters  for 
transceive.  2  watts  output. 


For  VHF, 
Model  XV2 
Kit  $79.95 
Wired  $119.95 
(Specify  band) 


Exciter 
Input  Range 

28-30 

28-29 

28-30 
27-27.4 

28-30 

50-54 
144-146 

50-54 
144-146 


Antenna 
Output 

144-146 
145-146 

50-52 
144-144.4 
220-222 
220-224 

5052 
144-148 

28-30 


For  UHF, 
Model  XV4 
Kit  $99.95 
Wired  $149.95 


28-30 
28-30 
50-54 
61.25 
144-148 


432-434 
435-437 
432-436 
43925 
432-436* 


*Add  $35  for  2M  input 


For  limited  time, 
buy  a  transmit  converter 
above  with  40-45W  PA 
($129,95)  and  get  $39.95 
cabinet  FREE. 


Ill  ?, 
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LOOK  AT  THESE 
ATTRACTIVE  CURVES! 
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R144S  R220  Front  Ends.  HRA  144/220,  &  HRF-1 44/220 
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R451  Receiv&r  Front  End 


Typical  Selectivity  Curves 

of  Receiver^  and 

Helical  Resonators. 


Rcvr  l-F  Selectivity 
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HRA-432,  HRF-432 


Call  or  Write  for  FREE  CATALOG 

(Send  $1.00  or  4  IRC'c  for  overseas  mailing) 

Order  by  phone  or  mail  •  Add  $2  S&  H  per  order 
(Electronic  answering  service  evenings  &  weekends) 
Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


ronics,  inc. 


65-WMOUL  RD.  •  HILTON  NY  14468 

Phone:  716-392-9430 

Hamtronics  ®  is  a  registered  trademark       **"33 


For  years,  Hamtronics  ffl 

Modules  have  been  used 

by  individual  hams  and  manufacturers 

to  make  repeaters.  Now,  in  the 

Hamtronics  tradition  of 

top  quality  and  superb  value,  we 

are  proud  to  offer  a  complete  repeater  package, 


"Pioo  ftFPtJhrtR 


JUST  LOOK  AT  THESE  PRICES! 


Band 


Kit 


6M,2Mt220 
440 


$595 
$645 


Wired/Tested 

$745 
$795 


Both  kit  and  wired  units  are  complete  with  all  parts,  modules,  hardware,  and  crystals. 

CALL  OR  WRITE  FOR  COMPLETE  DETAILS- 

Atso  available  far  remote  site  lirtklng/crossbend  fi  1 CM 


FEATURES: 

•  SENSITIVITY  SECOND  TO  NONE;  TYPICALLY 
0.1  5  uV  ON  VHFP  0.2  uV  ON  UHF, 

•  SELECTIVfTY  THAT  CANT  BE  BEAT!  BOTH 

8  POLE  CRYSTAL  FILTER  &  CERAMIC  FILTER  FOR 
GREATER  THAN  1  00  dB  AT  ±  1  2KHZ.  HELICAL 
RESONATOR  FRONT  ENDS.  SEE  R144,  R220, 
AND  R451  SPECS  IN  RECEIVER  AD  BELOW, 


OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER- 
PROOF  SQUELCH,  AFC  TO  COMPENSATE  FOR 
OFF-FREQ  TRANSMITTERS,  SEPARATE  LOCAL 
SPEAKER  AMPLIFIER  &  CONTROL. 

CLEAN,  EASY-TUNE  TRANSMITTER;  UP  TO  20  WATTS  OUT. 


HIGH  QUALITY  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  i 


INTRODUCING  — 
NEW  1 983  RECEIVERS 


>-> 


R144  Shown 


R1 44/R220  FM  RCVRSfor2M  or  220  MHz+ 
0.1 5uV  sens.;  8  pole  xtaf  filter  &  ceramic  filter 
in  if,  heJical  resonator  front  end  for  exceptional 
selectivity  (curves  at  feft),  AFC  incl,  xtal  oven 
avail.  Kit  only  $119,95 

R451  FM  RCVR  Same  but  for  uhf.  Tuned  line 
front  end,  0.2  uVsens.  Kit  only  $119.95. 

R76  FM  BCVR  for  10M,  6MP  2Mt  220,  or 
commercial  bands.  As  above,  but  w/o  AFC  or 
hel.  res.  Kits  only  $109.95. 
AJso  avail  w/4  pole  filter,  only  $94.95/  kit 


•  R1 1 0  VHF  AM  RECEIVER  Kit  for  VHF  aircraft 
band  or  ham  bands.  Only  $84.95. 

•  R110  UHF  AM  RECEIVER  for  UHF  uses, 
including  special  296  MHz  model  to  hear 
SPACE  SHUTTLE.  Kit  $94.95. 


HELICAL  RESONATOR  FILTERS  available 

separately  on  pcb  w/connectors* 

HRF-144  for  143-150  MHz  $34.95 
HRF-220  for  213-233  MHz  $34.95 
HRF-432  for  420-450  MHz     $44.95 

(See  selectivity  carves  at  left) 


COR  KITS   With  audio  mixer  and  speaker 
amplifier.  Only  $29.95. 

CWID  KITS  158  bits,  field  programmablet 
clean  audio,  Only  $59.95. 


•  A1 6  RF  TIGHT  BOX  Deep  drawn  alum,  case 
with  tight  cover  and  no  seams,  7x8x2  inches. 
Only  $18.00. 


TRANSMITTERS  AND 
ACCESSORIES 


*  \m 


T51  VHF  FM  EXCITER  for  10M,  6M,  2M, 
220  MHz  or  adjacent  bands.  2  Watts  contin- 
uous. Kits  only  $54.95 


!*■ 


■-rrr        ^p  '  ^ 


asvv   - 


T451  UHF  FM  EXCITER  2  to 3  Watts  on 450 
ham  band  or  adjacent.  Kits  only  $64.95. 

VHF&  UHF  LINEAR  AMPLIFIERS.  Use  on 

either  FM  or  SSB.  Power  levels  from  1 0  to45 

Watts  to  go  with  exciters  &  xmtg  converters. 

Kftsfrom  $69.95. 

^33 


m  ironies 


£  SP€ClflUSTS .  CUSHCftAFT  •  DftAKf  •  HAM  HCV  •  HUSTUR  •  HY-GAIN  - 1  COM .  K  ANTAONICS 


HOLIDAY  GIFT  VALUES  FROM  SPECTRONICS! 


-  m 


"easy-talk' r"  VOX 

PORTABLE  TRANSCEIVER 


plus  $3.00 

shipping 

(Conn  U.S.) 


POCKET  WORLD  RECEIVER 

*  6-band  pockel  world  receiver— SW  1-5,  plus  MW 

*  Extremely  compact  and  lightweight— palm  sized! 

*  SW  band  spread  dial-easy  tuning  *  Tuning  indicator 

FREE  WRNO  T-SHIRT 

with  purchase  ol  ICF-4800 
Above  From  WRNO  — 
World's  first  commercial  (3 
Million  Walts'}  SW  Radio  sta- 
tion Offer  good  Ihru 
December  3lst,  1982 
SPECIFY  SIZE  {S.M.L,  and  XL) 


49 


95 


ea. 


BEARCAT  BC-100  HAND-HELD 
PROGRAMMABLE  SCANNER 


Reg, 
£349** 


plus  $3,00 
shipping 


*  Up  to  Ya  mile  FM  Transmitting 

*  "Hands  free"  VOX  operation 

*  Light  weight— less  than  9  Oz. 

Valuable  aid  for  Amateur  use  in  antenna  in- 
stallation, tuning/pruning  field  day,  etc,r 
plus  hundreds  of  applications  in  home 
business,  sports  and  recreation.  Uses  9 
volt  battery  (not  supplied,) 


SALE 

299 


plus  $3.00 
shipping 


9  5 


•  8  Band,  16  Channel 

•  Auto  Scan  •  Channel 
Lockout  ■  "Now  Take  it 
With  You  Anywhere!" 


s 
! 


3 


ALEXANDER  BP  4-W 
500  MAH  NICAD 


POPULAR  HAMFEST  SPECIALS! 


S 

e 

5 


24 


g  5   plus  $2.00 

shipping 


Fits  Wilson  Mark  II, 
and  Mark  IV  plus 
Yaesu  FT^207.  500 
MAH,  11.7  V.  Nickel- 
Gadrnium. 

AMECO 

PREAMPSli©     ft" 

add  $3.00 
^hipping 

(Cont'l  USA  only} 

Model  PLF-2 $52.95 

Model  PLF-2E  (240V) $57.95 

Model  PT-2 $79.95 

Model  PT  2E  {240V) SB4.95 


VoCom  POWER  POCKET 


plus  (8  00 
shipping 

(GtmVI  USA) 

Accepis  any  version  of  the  IC- 
2A,  applies  its  output  lo  a  wide- 
band rf  amplifier,  and  delivers 
25  waits  to  your  mobile  anten- 
na Mobile  talk-out  power! 


SUB-AUDIBLE  TONE 
HEADQUARTERS 


ENCODERS 

SOQ95 


29 


EACH 


plus  $2.00 

shipping 

(Conn  USA  only) 


We  stock  Communications 
Specialists  SS  32  and  S532M 
encoders  for  most  any  mobile  or 

hand-heJd  applications  includ- 
ing the  very  popular  loom 
Handholds. 


ICOM 
IC25A 


H€*» 


\  IC3AT  (220  MHz) 
IC4AT  (440  MHz) 


ICOM  1C2A,  IC2AT 

*  Compact 

*  Quality 
Const  ruction 

*  Versatile 

*  Aflordable 

*  Wide  Range  61 
Accessories 
Available 

CALL  FOR  PRICE  & 
AVAILABILITY 


B&W  PORTABLE 
APARTMENT  ANTENNA 


ANTENNA  VALUE  FAVORITES! 


AVANTI  THRU-GLASS  ANTENNA 


M 


plus 

ihlpptng 


plus  $2.00 
shipping 


^jfl^lO 


{$& 


TQP&f- 


ADD  £5  00  SHIPPING  [COWL  U.S.| 


*  1  50  KHz  30  MHz  +  FM  BROADCAST 

•  PLL  SYNTHESIZED  WITH  SCANNING  AND 
MEMORY  •  AC  ADAPTOR  ■  1  YEAR  FACTORY 
LIMITED  WARRANTY  *  AM-CW-SSB 
SPECIAL  PURCHASE-LIMITED  QUANTITIES 


Quick,  easy  mounting.  Tunes  2,  6,  10, 
15,  20  and  40  meter  Amateur  bands, 
plus  SW  BC  bands  in  some  ranges.  360 
watts  SSB/CW  22  vs"  whip  extends  to 
57".  14"  mount.  Includes  5  base-loading 
coils  Weighs  less  than  2  lbs. 


The  Avanti  Qn-Gfass  is  the  first  two-way  com- 
munications antenna  that  mounts  on  glass  and 
transmits  and  receives  through  the  g^ass.  Ex* 
tremely  low  VSWR  is  acheived  by  adjusting 
special  tuning  slug  on  matching  network  inside 
the  vehicle  Can  be  easily  removed  for  car 
washes  without  special  tools 


£->%2**? 


^•<fc"' 


&i)3^>>  o<s9^^ 


£$&*<5<£^gQ($ 


<^^^^<?^@^ 


TO  ORDER: 
HOURS: 


CALL  OR  WRITE.  MASTER  CARD.  VISA,  MONEY  ORDERS.  PERSONAL  CHECKS  TAKE  3  WEEKS 
TO  CLEAR,  ACCEPTED.  INTERNATIONAL  ORDERS  WELCOME,  PLEASE  REQUEST  PRO  FORMA 
INVOICE.    ILLINOIS  RESIDENTS  ADD  6%  SALES  TAX, 

MON.  THRU  WED,  9:30-6:00.  THURS-FRI.  9:30-8:00,  SAT.  9:30-3:00 


2) 


s 

z 
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STOP  BY  AND  VISIT  WHEN  IN  THE  CHICAGOLAND  AREA!! 


2708,2716,2732  &  2764  EPROM  Programmer 

JE664  EPROM  PROGRAMMER 

8K  TO  ft4K  EPRONtS  —  24  AND  2S  PIN  PACKAGES 

Sell -Contained  —  R#quFri5  N a  Additional  Systems  lor  Operation 


*  Pfoouoii  wfidalat,  and  ctiteka  for  properly  smart  iPHDhU  ■  Emulate  MQMi 
w  EFHDMt  ♦  51SZ32C  Lsmputar  Inteilacs  Far  idlUnQ/jirnDrim  loading  »  Loads  d*1a 
kit*  HAH  tiy  .ksyboird  »  CrunflBt  oil  a  ;ti  HAM  by  kaybDird  *  Laadi  RAM  Irnm  in 
EPHQM  *  Compara:  EPROMs  f-or  caotaot  rJIfFroncu  *  Cop-tM  EPRQMs  ■  Pawir  In- 
put: 1 1-5VAC,  MHz.  -^  irjfw  pawB'  coniitrnption  ■  Enclosure:  Cotw-crwriHubfrd 
lic-nt  tin  pjnalx  nf/mnld*d  moc-hi  brawn  and  plac*i  ■  Bi»;  15-5/81  k  S^Ff  i 
3tt"H  ■  lin.:  Sft  lb*. 

JE664-A  EPROM  Programmer S§95.00 

fesemtHed  ji  Tbsebe  h  irtfjiudHa  JM1&A  Modular 

JEIGS  —  HS232C  INTERFACE  OPTION  —  ThiJESBBHsaaacmiHrface 

Dpliori  ImplBrnwitE  cornguler  access  r,Drho-JE6&<'s  BAM.  Sarnc*e  sOhwarn  ^Titfeai  In 
e^SlC  prwidBd  for  TRS-SG*  Model  I.  LGvtf  1 1  CompulB.  Bauff  rat*  SFJOO.  Word 
Lgm  S  bits  ■  -odd  parity.  S1(Jp  brf$  2  Opllno  may  &8  aflflpfetf  1o  ortiar  cornnutevi 

JEGG4-ARS  SFROM  PHtfl- */JMB5 Ofitlan S1195.00 

Aasqmbtal  and  TeSIeU  :  Includes  J  M 16*  Mmjute;- 

EPROM  JUMPER  MODULES  -  tik  jEf**'s  jumpea  moquiE  rfler-anaii- 
iv  MckIlibi  is  a  jluj-in  Mnijnie  irvjfl  prn-selF;  JF.EU5^  lor  proper  programmi^ri  pulses  lo 
Ihfc  EPROM  &  canPiflMres  FPnOM  socke-i  conrrMlicnE  tor  that  aa.7in.ii  EPROM. 

Part 

No.  EPBOM 


EPROM  MANUFACTURED 


PRICF 


.  MM* 

JM16B 
JW.J2A 
JM32B 
JMfrtA 

JM848 
JM64C 


27M 
S71t.TJ*K31B 

TWS271B 

Z7IK 
htCMftTfi'. 

i7frt 
1MS2bti4 


AMn.MPlorala  Nature  n!Bl  Tl 
Intel,  MtfOruta .  NatilWal.  NEC.  Tl 
Mftlorats,  Tl(  +  5,-lS.+iai 
Mokngla.  T\     ,    ....... 

AMP .  Fujitsu,  NEC .  Hitachi,  rntal 


in- 


H 


$14.95 
SH95- 
.SM-95. 

.!«.« 

.ST4..95 
■  S1*.« 
S14.35 


CONSUMER  PRODUCTS 


SECURITY  ALARM  SYSTEMS 

Home  Alarm  System 

-  Eall-lnatBriBtron  *  Ftbe  attain  e  w-uiiUviduJl 
3-digil  codB  -  no  nay  nee.  *  losSartl  or  1 0-yec 
deterem  warning  system  ■  Amm  5y5[#ffi  inci  wui- 
ocw  & fJcor  ccnCactJ  ■  Ono  9V  bali*i y  rec nirert  inoi 
inca. J  Low  pownr  cofiflovnplict  4Q.giriiA1  *  Laud 
audita  alarm  t9M&)  ■  Pelayonl  e*il  raalurE 
■  Syslam  tOfltalete  w/ene  central  ila-mn  wiih 
built-in  yn'Drt  and  rej.1  tjullprr;  4  magnate  comae! 
stls.  S  corinKSlmj  wires  1gr  anu™  s^sIcti 

ST- OS  Homa  Alarm  S>it«m  $59-95 


Door  Security  System 

■  Cffiltid  -doer  ai^'fli  *  Instint  rx  /-sacona  delay 
sysrcn'i.   <  Alarm  acli-Mled  as  dor  ;s  cparf-d 

■  Can  He  de-acl^*l&d  by  pressing  parsanal  coda 

■  PoW  On*  i)V  badafy  |nK  incl  i  •  Systam  »n- 
Diiifta  we  p*r$anaJ  Mded  keytkxanl  and  ona 
ir«unelit  «nwf 

ES-07QM.  Alarm  $29.95 


Anti-Theft  Auto  Alarm  System 

•  Audit*  tarn  cs  actwaled  wrian  dwr  or  trunk  is 
opBned  *  Alarm  sounds  For  Jfliin  —  ynkjss  turned 
art  by  sPcrsL  3- digit  code  *  Wire  culling  w*  ret 
c*3clivilo  alarm.  ■  Coae:*!  by  flwner  ■  Dswonly 
O.fllfliA  poM'ei  *  Efystem  cpmOliKB  */«a  blatfc- 
tew  conlirr  unit;  onr  pPrSPr>al  uddeif  k*yliWd.  2 
sabs  pI  sopsws;  One  audit*  toffi:  &  wfing  (inel 
or?  10A  l',iaui 


CA-OG  JUilsAlirm 


S59.95 


DIGITAL  QUARTZ  TIME  PEN 

■  S-Fynrtlnit:  Hwn.   MhiuIbs.  Swonds.  Hon?h-,  Pay  *  ^^ld  Ci5s.la    Dliptay 

■  1/B"  dlnHi  ■  fliUmj'  inclu"d»rf  >  Vtit  ttindird  Pirxar  In*  rardi    *  Urtn-illm 
dulgn  tlW  x  vi"f 

77ILK  llaet/Grid Tnm  .  $9.95  fliCh 

T7ISG  StilnkntSliBU Sold  Trim  $9.95  G3Ch 

77FLR        nid/e«« Tftiti    .  $9.95  each 


STICK-ON 
CLOCK 

5- Function  LCD 
Quartz  Digital 


*  Hwrt  *  MHiulBi  *  JK«nrJi  ■  Mvnth  *  Day  ■  Flaming  Colon  *  Ideal  14*  car,  KM- 
cN-n  hulii uortt ,  pRIcb  ate.  *  1/4"  dlnrti  *  ftuns  1  rian  on  1  battam  {ind  i «  SHa 
1-3VI"  Ftrjufld   Spaeirv  colpr.  HbdV-ST-OOiR:  Whhit/ST-HllW;  EtlicK/ST-flOte 

#ST-Q91 (SmcirVMiiri    14.95  eacti  or  2/58.95 


Stereo 
Cassette  Player 

with  FM  Stereo  lunar  Pack 

•  Lightweight  Headphones 

•  CrtJ2/Motai;  Normal 
Tape  Selector 

•  An ri  Rolling  Mechanism 

FEATURES:  •  Btu#  carrying  case,  s-hou Idler  strap.  twM  9tr?p„ 
hghtwaiflhl  Fioadp^Oi^eSf  FM  alerso  lunar  pack  £  inaUuD!Jrjn  manual 
♦  TalJiline  *  Tone  selector  ■  Crf)2rMcteU'Ncirmal  6SP*  Sfllaclor  *  |_ED 
Opflrali^n  IndiC^lof  -Buitl-m  microphone  *  Sto-pj'eje-ct,  ptay, 
rawind^revlaw,  faat  fflrwafdJcv*,  S*B*^adtP  ae»af:1cif  tyrKilJona  »  Vol. 
conlrol  *  Ex!,  powar  Input  Jack  *  HeadpFiane  jstk  ■  Autc-stop 
mechAnJsm  |9hut$  ot\  player  whan  tape  ende)  •  Arttr-rolting 
mechanism  (prevents  sflund  fronn  qwlvufing.  wdao  *alJilng,  Jogfling, 
etc.)  ♦  Weight.  1-Saz.  *  fteoujres.^  AA- batteries  (not  jncLu.Ctadn  *-5l?«: 
fl'Ln4TfVie  Mffl-H 

Model  TWF-802 , .  $69,95 

AM3-4  AA  Alkaline  Batteries 4/S3.95 


UTIC 

Mini  Stereo 

AM/FM 
Receiver 

WITH  HEADPHONES 

For  Joggara,  Cjctiali, 

Skalera  A.  Spans  Evenle 

fSATURESiLlghlwafgTi!  haadphcEtes.  Lertt'riShl  fchalartca  control.  Futl 
1  id  el  H  v  stereo  sound  Additional  black  sof!  carrying  case  and 
Shoulder  strap  Belt  cNp  (hands  tree).  Operates  on  3  A  A  celt  Palteries 
(not  «n£l.  -  Mt  below),  tamped  a  Ize:  3- 1  ;fl  'H  ic  4-7J8  TL  k  1  'D.  Wl -  -6  o*. 


Model  2830 

AM  3-  3  A  A  Al  ka  li  ne  S  a  1  terles 


$29.95 

.  ..3^2.95 


KEYBOARDS  —  POWER  SUPPLIES 


MICRO  SWITCH  69 -KEY  KEYBOARD 

Dab  Entrr  KnvtiQanJ  Encodad  Output  IMiii  rKfaiii*  EBC  QIC.  E-wll: hir.g   Hall  Elt*ci .  Z4-pln  ErJrja 

Care  Connrjctirjn   Domplsr*  w/Pin  tgnnaellnft.  Can  tsslly  be  mcdlhed  En  ASCII  coda. 

Part  No,  KB69SD 1 2-2  (FiU  into  DTE-Zfl  EnElasura| $1  D.95  each 


1BVix5'A"W)r.11t',H 


23"  LKS^'WiM  -^'"H 


Ifi'/i'lK  SW'Wk  1VH 


M3CR0  SWJTCH  85-KEY  KEYBOARD 

Word  Pracaaiing  Kayboard,  2b  Pin  Edcs  Cjrd  Cpnnacllorl.  Supply  VtiWivi  +5VFHT,  Irllln  K*ybfttrd 
It  QWERTY.  Adalbcnal  Kef  Pads  fm  Curtpr  and  wwd  prOEOIfFnQ  1ufleli«ni. 


PariNQ.S5SD1B-t 


$29.95  tiach 


MICRO  SWITCH  BB-KEY  KEYBOARD  (PARALLEL) 

Drala  Entry  Knybwrd  usod  in  a  Ftiali!*  1E4DTarmlml.  Supply  Votlan*:  +SV.  -I2V.  Switebuiq:  Hall 
Eflacl  —  1 U-  pin  Edge  G?rd  Csnnaal^n,  Sttiamarte  Incisiifsp.  Uass  fld-48.  Encudtr  Chip 

Pari  No.  B&SDZZ  (Fits  into  DTE-20  Enclosure)  $69.35  each 


POWER  SUPPLY  +5VDC  @  1  AMP  REGULATED 

fJsirpul  -4-5V&C  m  >A(alar>  +MVi)C|  raa.  Jurmt  llSVAC  fiOHi. 
cje?   Bl.  3  cnrid.  mac M  sowar  cord.  I^V'W  i  T"D  i  JW'M 

Part  No.  PS51194 


TransecfJon  Tech 
2-llfi«  |  bUrtAbalffO)  itrl-a^icloaad 
W   3  lbs.  DHa  itiaat  IikI 

$19. 95  flaCh 


POWER  SUPPLY  +5VDC  (K  1  AMP  REGULATED  ffrW«r»« 

Dotput  -t  51/M  S:  1  amp.  +  36-flIVDC  ad|  +rWrnA  ar  \ttt ,  ^rwAC  (Itfll .  I  -jj  1  5  amji.  I  npul  1 1 5* AC 
GOHz  Circ  br^r  ^jni  h-iiFtdn.  B.k  ihllsncl.  cbsb  w/4  rubuBr  tflaE.  &  n  ,  3  cond.  blh.  p*w.  cord 
ttn.'Dl'  EWltth.  fi¥."W  x  fld'X  i  a-^S'K  -  wt   7  tin   fltta  aihaat  incliad*d 

Part  No,  PS4O70 $24.95  09tn 


POWERS  UPPLY  +  5  VD  C  <ft  3  A  M  P  R  EG  U  LATED  Dett,en 

Input.  11SUAC,  *7-uani  Output,  svnc  Adluslaolo  gi  3  amp.  tWDCafZ  Simp.  AdluMiiblp  tup. 
rani  mm:  Hippla  t  HpIlb.  1WV  rm-s,  GlrW  p-p  -  2  mounllnp  luring  UL  r^cnyfllacar*  Sl±a:  4"W  i 
4:ii    L  i  2-711 B' «  -  Hi.  1  tbi.  tt*1a  i  bait  Indudid. 

Part  No.  OPS-1 ..       , 5Z3.95aach 


MULTf-VOLTAGE  POWER  SUPPLY    +5,  +  12,-12VDC  REGULATED 
inpul:  1uV(2&MC.  flr-ClHi.-'  205  26DVAC.  0-63Wi   Oulpul    *-5WQ  «■  2  *mpt  AfJJ ,  EVPC  # 
iOmA  Fu*d.  +12lrBC  ?M  imp  ftdj..  —  1ZV  rjf  Z  Inap  irii  O^trrfHip  prateclrHi.  Sije.  H'.V'L  t 
4-7 /I' W  k  JV."D.  DaH  ;Fw«1  baelirild, 

Part  No.  RA0250 S39.95tach 


POWER  SUPPLY  +5VDC  @  7.5  AMP,  12VDC  ©  IS  AMP  SWITCHING 

In  pur  1 15V AC.  S^edhi  $  3  imp/l3IHfAC  SDHj  fli  1.B  *mo.  Ftn  vrtt.yp*w*i  supply  Balact  awtt- 
cJiaa  ^  1 1 5V 2 JBVAC).  Qulnut .  5W QC  ©  7.fJ  imp,  13V0G  -fr  1 . B  imp.  B  tt.  U1K  pnw .  «rd .  1 1  'A "1*  ( 
13'i"u  K  3Vj'H.  W1.  5  ItJl. 

Part  No.  PS94VO S49.95  each 


POWER  SUPPLY  4-Crtannol  Swftchmg  Power  Supply 

Milcmpmcastfli   mmi-ismpntar   termi-nal  madkal  iqulpfliam  and  prvpni  tonCrol  ippllcsMnt.  In- 
put: ^0.13DVAC47-4^0Hi.  rjutpud.  -i-SlfDC  ft  5 A,  -iWDC  rji£  lA;  +]ZVK<ii<  1A.   WWZ  (?  tfl 
Lrriarep  :  *a.?M   Ripple:  srjmtf  s-p.  loBd  rag     ±1K.  Omwumifit  prfltidlfln.  AdJ:  5¥  «ia|o  flal- 
p-ji  1 1  Q^i .  fi-a/a-L  i  i  -r^B"W  n-  i  in  6-H .  Wl.  i  xh  Ai 
Pari  No.  FCS-E04A  .  .      .. 553-95  oach 


POWEfl  SUPPLY   Adjustable  Switching  4-24VDC  lo  5  Amps 

Ad|.  4-24VDC;  5YQC#5dl,  6VDC  ^  4.M.  9V0C  (^  (.1  A,  1ZVQC  *t-  3.3A.  tlVDC  @  t.9A,  24VBC 
#  .5*.  QvarrtflagB  [*raJBCtH>n.  Input:  :  IC-VftC  [lO.'fiQHr.  Dutpul  variatloni  vrilNn  ZCmV.  8?5"L  k 
J.25"W  ]!  2.2S"H.  W.  3.25  ItH. 

JE224  Kit    $79.95  each 

JE224A  AssflPihudiTesiac $99.95  each 


socaa  iPicupfiKii 


Regulated  Power  Supplies 

Sorensen's  ap&n  Construction  (SOC)  power  Supplies  ere  series 
regulaled  solid  slate  systems,  designed  to  provide  reg.  DC 
voltages  at  6  levels  {2-28  vi range).  These  units  are  open  framed 
on  sktrdy  black  enodlzed  aluminum  for  excellent  mounling, 

FEATURES:  11S/2fia^?30VAC  Inpyl  &  5Bi-B3Hj.  Urn  ilippK:  IJMVrm  5mV  P-P  minimum.  Ad- 
\nt\ati\t  curranrt  Hmll.  Valla  ua  *J|ini*arti1  antral.  Alt  ic|nm*Eitk  aitd  aftaeirJulkkni  tirppllud  w\th  unH. 
Sarins  A.B.C.E  hiv«  I hrnn  -nmmNiij  turlaCiJ  I S-ftilflt  F,  EMtt&rtl  OlDltflHnfl  pntf^, 


soc  at 


F*»lN.l 


WC7  ZB 


SOCB-H 


SQC'lB-D.H 


BOC  MD.B 


Xtr*t 


E 
F 


OvlUUI  VlllHI* 
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t.2E 


14.: 


Jfj.C 


?' 


7.1 


t  zs 


i» 


■ : •<= 


it.™ 


J0  4 


Qillml  OvTinl 


BiD 


7^0 


Igp 


3ib 


--  0 
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as 

14  JO 


0-? 


i.a 


31.  E 


10.0 


:■■  s 


a.2 


4J 


f.f 


l&.S 


J£ 


1TJ5 


llU 
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c* 


3-S 


s* 


9  5 


.Ct 


J!. 


EiltllMhUl 


UijK  +  JrtEi/sa 


iCjODi4,B«a4jU 
l*.00i  *BS  »  2.75 


m.iJOi  +  Jifl  k+Aj 


14.-OflE4.BA  t  l.t-y 
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it ::::  \  '  in;  x  ;  s,' 
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SUO  BOXTM  —  30  Individual!  cornpartmenis 
»  Stores  60  ^-plu  or  SO  14-  or  1 6-pin  DIP&  -  Heavy  du- 
ly |niec:1lon  m-ucded  plastic  ■  CFear  u:yyli:.:  cov«r 
■lldW  A  Jocks  'Cover  mafkad  wMumtWS  t  30 
*  CompBrtmem  size:  1"  *  3.75 "  m  ,5'  deep  *  Uok 
atza:  *.9-  k  3.3"  n  .0'  -  Vy*iflht;  1.75  cj, 

BUG  BOX™ 

Pleas*  specify  eder  code:  (B)  Bluo,  |Bl-  R*a.  (W) 

wnne,  rVFTfillow 

Pari  No  J  Color  Ccdi  QTY     PH1CE 


BCX  001-1 

!■:■::::: 

T 

I   2.29 

BOK-0ir>( 

10 

19.BB 

ANTr-jTATIC 

BOKOOH 

)ftS  ,..,,,.-. 

.       1 

S   3.Z9 

BGX-OKH 

)A5  , . .  . , 

to 

2clH!.i 

BUG  CAGETW —  i2-locatlnnE.aloreBugB<J)(e3. 
Big  Bug  BQjtes.  or  Bug  Trays  *  Modafar  smJ  ir>- 
lerl<5chin.g  *  Haavv  duty  ln| action  molded  plttStn; 
*  i4C?i  sage-  has  6  akp-on  locatidn-s  ■  2  tafieS  fwr 
pkg.  *Cage  aize:  tWa*  x  5*  w  3-7^B*  »4  colors 
fiVfulable  —  please  a  pacify  color  code:  IBS  Blue,  (R) 
Red,.  (W)  WrFiJle.  (Vj  Yar-ldw 


Part  No.^CwtCr  Cod* 


Price 


bo c- nn t . (       [2  cunts,  ft  ioc.  sb .> . . |1 1 . 9 5/pkg . 

BUG  TBAV™  —  Slorw  m  huu  c*g«  *  M&idfld 
pla$1i£  -  Tftree  stytesr  Op*n  <1  compartmsi-nl  3-05"  * 
•i.e "  k  .e ■');  Vwiica  i  ^5  tompartme-nia  .5 '  jc  4.  e  *  k  .&"); 

a  ho?  HoEJEOntal  (B  comp&flfrnjrits  ,4"  x  3.95*  i  .6*} 
•  Ideal  Fu*  tools,.  riardwsr«,  tumpon^nls,  etc  *  Tiay 
siift;  3.55 "  <  5.05"  s   5"  •  BlMK  c.olai  only 

PART  MO.        DESCRIPTION PRICE 

BTH-D01        Horizontal  Bug  Tray 

BTV-001  V*f(Jt*l  Bug  Tray  .... 
BTO-OOl  Open  Bug  Tray  .  ... 
HTK.  W3  1  n  r  iijiuti  Bug  Tray  1 3-1 


BUG  BOX™ 

STORAGE 

SYSTEMS 

BUG  CAfl  E1m  <e  OC-001         |  wllh  Bus  Boxes 

LSI  BIG  BUG  BOX™  —  Gfta;aiift<i  to  itwi' 

l^rgetC's,  ResialDfa,  Cjpicitors  and  Diodes  *  Drvid 
ad  Into  thrae  compartm-enls  measuring  1  *  :■:  4.1&'  x 
$-  deap  ■  Three  varlica.1  and  Ihrea  Fioriz.ontal 
dividers  induced  ■  Heavy  duly  Injection  molded 
pJastlc*  Boxsize:  +.9'x3.3-!'  !i  .8*  "VVB^ht:  %  75  0* 

LSI  BIG  BUG  BOX™ 

Please  specify  color  coda.  |B|-  Blue,  (R)  Red,  t\W) 

Wtilte.  \7\  Yellow 

PART  NOiCOLORCODE  QTT    PRICE 


BLK-aai-: 

BLX-Q1H 

mxrifji ,. 


>AS 


ANTI- STATIC 


1 
in 

1 

10 


5  3.29 
28.79 

37.B9 


ties 

.    1.B5 
.4.9? 


BACK  PACK™  —  Sell-adftesi^  latrtl*  lo*  th* 
back  of  ICs  ■  Shows  e*ac1  Inle^nat  logi^  i"  rfcl*UOti 
to  IC  pins  ■  532  tabatfe  in  «ach  pat*.s&e  jmCluolinti. 
several  blank  lace-lS)  ■  Each  package  (or  8.  14,  15, 
2.4,  28  and  *D-pin  JGs  »  Combo  packaOe  includes 
1,0Be  labels  FOt  TTL  and  CMOS  IC  u 
*  Microprocessor  package  contains  7*4  labels 
Pari  No. Description Price 


BPT-012 
BPC-Olt 
BPM012 

BPU-012 


TTL 

CMOS 

-.:  ■_-  ■  i  iiLi 

MltfDflr«e*^Si>T 


.  .  .   . 


■  .a,35 
.14.8* 


JUMPER  AND  CABLE  ASSEMBLIES 


Cttttorn 

STANDARD  DIP  JUMPERS 

All  , ,irr:(iijrt  uU  low  flroljlfl  dip  plugs  wHil  -heavy 
pins  fD:  rnpcitttf  d»nonnaci  anplrf-arlgnrf 


Custom 

Cft/Mt 
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STANDARD  DB25  SERIES  CABLES 

JNj^vv  vqu  0#n  nrdnr  GHS5  f  or  S  nnnncrcars  wi:h  :hi: 

cttil*  nwenary  Do  Err  vour  aiMi  kiarifin   CJiomo  From-, 
aur  star-COrd  HbE  cable  in  '1'nDt  lEnutl's.  Call  today. 

ST ArtDAFTD  CABLE'S 


Pari  No. 


CoIjIb  Luitgth 


Cunnecluri 


Fmrf 


DB2^4  4  f«r  1  IJOSSP  $7.95 

OB2&S-4  4twt  i  i^.1-  S.49 

OflZW-i-P  *  r«[  2  DB2&P  13.49 

Dfi26P-4-S  *  Imt  I  DB25*/1  DB25S  T3.7& 

D625S4  5  4f**1  2.QB.2ES  1 3.9& 


$10,00  Mifiimum  Order  —  U.S.  Funds  Only 
California  RsBrdenls  Add  6V*%  Sales  Tbk 
Postage  —  Add  5%  plus  S1.50  Insurance 
Send  S,A,S-E  for  Monthly  Sales  Flyer! 


Call  f^ 
Quantity 

Discoi'flts> 


Mail  Ordei  Electronics- Worldwide 


ameco 


Spec  Sheels  —  30c  each 
Send  $1.00  Postage  for  your 
FREE  1383JAMECO  CATALOG 
Prices  Subject  to  Change 

NEW!       % 
*****  Humbvr  * 
T*l*x  T7mt3 


ELECTRONICS 


12/A2 


13S5  SHOREWAY  ROADf  BELMONT,  CA  94002 
PHONE  ORDERS  WELCOME  —  (415}  592-8097 


^33 


51/j"  Mini-Floppy  Disc  Drive 

FOR  TflS-90  MODEL  i  (Industry  Blendird) 
FeaTur-BE:  single  or  doudia  density,  ftaoordlng 
nicda:  FM  smgle,  MFM  double  Cenatly. 
Flower:  +  12VDC  t*Q.6Vl  1.fi  amp*  max.. 
5YFJC  i±0.2SV\  rJ.B  artpa  max.  Unit  as  pic- 
lurod  al  leF!  (does  not  nci.  case,  power  supply 
Or  cableSk  30-p^Qe  da!a  book  included. 
Weighs  3Vj   oounds   Stoi:  5^"W  *:  B"D  i 

F020Q ,.,..$179.95 

SmBr*'SiiJwd.  40  1ipek&,  250K  bytes  cppacilv 

FD2S0 $199.95 

Double-aided,  35  Uacka,  43flK  bylea  cipactly 


EXPAND  YOUR  TftS-BO 


lo  16K,  32K,  or  4BK 
"WodBl  1  =      From  4K  lo  16K  Requiras  (1)  One  Kit 
Wodil  3  -      From  4K  in  48K  ReqtrlTBi  (3)  Throe  Kltt 
Color  si  From  4K  to  16K  Requires  {ij  0 no  Kit 

"Modti  1  uqbippBd  wEtli  ExpanilDn  BnanJ  up  Lt  4BK  T««  Ktls  flaquitid 
-  On*  KH  flMiuirn)  tor  aich  1HK  al  Eipjniloe  — 


TRS-80  1GK  Conversion  Kit 


Kit  comes  GWipiete  wltri  fl  each  MM 5290  (UPD4ie/4ll&)  1  &K 
Dynamic  RAM  (*n5)  and  rJocuinentatlon  tot  convergtan 

TflS  16K2  *  150ns $14.95 

TBS  16K3  ^OOns    $1i  9S 

TRS-1BK4  *25Cna  $10.95 


TRS-BO  Color  32K  Or  64K  Conversion  Kit 


Kit  comes  compleEe  wilr*  6  ea  A\  64-2  (200ns).  64  K  Dyn.  fiAMs 
£>  conversi&n  documeniaiion.  Converts  TRS-80  color  computers 
from  4K--32K  Memory  or  1SK-G4K  Memory. 
THS  64K2  wtm S5*  95 


Univarsal 


Computer  Keyboard  Enclosure 

"BTE"  Blank  thsk-Tnp  Enctrs'jne'S 

dtf  deagneff  *or  easy  modHka- 

lion  Hig*i  slrflrtflth  tpftjqr  noHai! 

sne  -piecB  w  rttocha  brfiwti  linish. 

Sliding  regr/rmlEom  pone  lai  jWtCO/ 

campcne^rl  hscks  lop/tjcd  &anal$  (W5" 

Ihich  aium   itafim  type  I2ED  hmsh  jqaH  lint 

cukKr  1pi  twsl  pa^il  ao?iBMXi  altar  rnoditicfllion 

V*nlM  lDfi  4  boltoni  pe«s  fer  cwllnn  irtFiciancv 

OTE20  Panel wldlh»'  $34.05 


Sprite-style  Fan 


"filar; 
ri-ri.rif , 


■  3Scf  m  free  air  deft  very 
3.125"  sq.  x  1.665"  depirt 
lOyrs.  cont.  duly  at  20 "C 
11SV  50/fiOHz 
Fgr  Apple  users 

PWS2i0ruJ;'SKLF  *  O.SSea 

*PWS2107Fn«» S14r9Ses 


Muffin-style  Fan 


'•toder; 
FnewiB1. 


•  105dfrn  Tree  air  delivery 
*4.68"sq.  x  1,50"  depth 

•  10  yrs.  cortt.  duty  sit  20  "C 

•  Impedance  protected,  ambients  to  70 *C 

•  116V  bOiWHz  14W  Wt.  :?qz 


MU2A1U 
*MU2A1N 


Clunada 
E^itvd  msiKi:' 
Mum 


S9,95ea 

$1 4.95  ea. 


JS-5K 


JOYSTICKS 

5K  Linear 

Taper  Pols $5.Z5 


ic  irny  1  D0"K  Linear 
K  Tapgr  Pots 
15fJK  Linear 
Tapar  Pots 


14_91 


JS-150K 


U  75 


JS-SK  (Plclirredf 


iVr  an    40K  (2)  Widen  Con- 
d1,l'flU   IrollerinCase  (4  95 


UV-EPROM  Eraser 


&  Chips  —  51  Minutes]        *, 


1  Chip  —  37  Minutes 


EraSflS  ±tDA,  27 16-,  2732,  276^,  2S1fl,  2532,  25M,  EfJleS  up  to  B  Chips, 
withFn  &i  mtnutBB  41  chip  In  3-7  minute e).  MeintaFnc  constent  eipusure 
dlstsrvte:  &f  One  rnth.  SpOCi»F  tuniJutliw*  fCwm  |in*r  eliminates  Stelic 
build- up.  Built-in  urety  loch  to  prevent  UV  enposura.  Compact  —  only 
8,00"  n.  3,70 '  n  2.BO".  Complete  with  holding  tray  for  A  chips. 


UVS-11  EL  Replacement  Bulb 
DE-4  UV- EPROM  Eraser  . 


f  WbVW 


ss.^% 


Wall  Transformers 
AC  and  DC  Types 


ACJ5D  {PlcluradJ 
Part  Not Inpwl  Output 


Prlee 


AC  250  tfl  bowl 

AC  500 

AC1000 

AC9044 

PC  WP 

DC0912 

DC54SU 

DP94Q 

DC12W) 

DVB20Q 


117VJflOHi 
117V/BDHZ 
117V/BDHZ 
117V,'BDHz 
12DV/B0HZ 
tZDWBDHZ 
117V,'EDHZ 
IZDVrBDHZ 
t2DV/BDHz 
t17VrBDHz 


t2S/AC  2&DmA    .  .  . 
12VAC  MWmA   .  .  . 

I2VAC  t  amp 

*.ZVAC£.&amp 
4V&C  40QmA     .  .  . 
6,9rl£VDC300niA 
9.5VDC  275mA    . 
SVDCSWmA 
12VDC  100mA   .  .  . 
&VAC  aOOmA      .  .  . 


S3. 95 
M.95 
«9S 

ST -95 
Sfr.95 

S3. 95 
S3. 95 
S3.95 
S3-ZB 


Sremaris 


8"  Floppy  Disk  Drive 


•  Single  Sided 
■  77  Tracks 

•  400/800K  Bytes 
Capacity 

•  Industry  Standard 


:*$#?-;■ 


Thna  FDD100-fi  8'  Floppy  Disk  Dri*e  llinduslry  Standard}  leisures 
single  or  doutile  density.  Recording  mflde:  FM  single.  T»1FM  rjourjle 
density.  Transfer  rate:  250K  bitsr»wc  Sin^ld  dfrfiSlly;.  5D0K  &llR.,'se^. 
doucla  dehsily.  Ths  FDD10O-8  i»  desifl/ned  to  wot*,  wllfi  the  stngle- 
sirfed  sort  sOcFfiirji^  IBM  Pi$ke1t«  I,  as  eq  disk  -cartridge.  Hard- 
ssdorwd  flplFOin  avai labia.  Potwev;  tiaisafiV/AC  &  iO-BOHz,  1-2JVFK 
@  1,7  iimpft.  iTiriy.,  *  5VGC  @  1.S  amps.  max.  Unrt  as  ptdured  abr>ve 
ulot'Si  not  Include  cas-e.  power  supply,  or  c ablest.  Size:  S.55"W  *  "J  "L 
jt  4.5 'H.  Weighs  12  Iba.  Inct.  ft6-pg.  manual 
P»rj  W.» = Prica 

FDD10OB    Suyl  for  , $569.95 each 

FDD10a-a     Buy  2  for &2S9..95 each J 

FDD1Q0  8     Buy  10  for $249.95  each 


**See  Ltst  of  Advertisers  on  page  J30 
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RAMSEY 
ELECTRONICS 
?  62  Inc. 


PARTS  WAREHOUSE 


We  now  have  available  a  bunch  of  goodies  too 
good  to  bypass     Items  are  limited  so  order  today 


2575  Baird  Rd. 
Penfield,  NY  14526 

716-586-3950 


MINI  KITS  -  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


FM 

MINI 
MIKE 


A  super  high  performance  FM  wire- 
less mike  kit'  Transmits  a  stable 
signal  up  to  300  yards  with  excep- 
tional audio  quality  by  means  of  its 
touitt  in  electrei  mike  Kit  includes 
case,  mike,  on-off  switch,  antenna, 
battery  and  super  instructions  This 
is.  the  Imest  untt  available 

FM-3  Kit  SH  .95 

FM-3  Wired  and  Tested  19  95 


FM  Wireless  Mike  Kit 

Transmits  up  to  300"  to 
any  FM  broadcast  ra- 
dio, uses  any  type  of 
mike  Runs  on  3  to  9V  Type  FM-3 
has  added  sensitive  mike  preamp 
stage. 

FM~1  kit    13,95  FM-2  kit     $4,35 


Color  Organ 

See  music  come 
alivel  3  different 
rights  flicker  with 
music  One  light 
each  for,  high, 
mid-range  and 
lows  Each  indi- 
vidually adjust- 
able and  drives  up 
to  300  W.  runs  on 
110  VAC 

Complete  Kit. 
ML-1 
$8.95 


Vidro  Moduli \<n  Kit 
Convert*  any  TV  to  video  mafwtof    Super 
si  able,  lunable  over  ch   4-6     Runs  on  5- 
l  SV .  accepts  std  v i deo  si  g  na I  Be-sl  u ml  o  n 
lt>e  market   Complete  tail.  VD-1        17-35 


Led  BUnky  Kit 
A  great  attention  get- 
ter which  alternately 

flashes  2  lumbo  LEOs 
Use  for  name  badges, 
buttons,  warning 
panel  lights,  anything1 
Runs  on  3  to  15  volts 
Complete  kit,  BL-1 
$2.95 


Super  Sleuth 
A  supersensitiveampli- 
tier  which  will  pick  up  a 
pin  drop  ai  15  feet!  Great 
for  monitoring  baby's 
room  or  as  general  pur- 
pose amplifier.  FulJ  2  w 
rms  output,  runs  on  6  to 
15  volts,  uses  8-45  ohm 
speaker. 
Complete  kit.  BN-9 

$5.95 


OP  0-1 

Fluns  on  3-12  Vde  1  wall  out.  1  KHZ  qood  for  CPO. 

Alarm,  Audio  Oscillator.    Complete  kil  ¥2,95 


Whisper  Light  Kit 

An  interesting  krt,  small  mike 
picks  up  sounds  and  converts 
them  to  light     The  louder  the 
sound,  the  brighter  the  light 
Includes  mike,  controls  up  to 
300  W,  runs  on  110  VAC 
Complete  kit.  WL-1 
$695 


Tone  Decoder 

A  complele  tone  deco- 
der on  a  single  PC 
board  Features:  400- 
5000  H2  adjustable 
range  via  20  turn  pot.  voltage-  regu- 
lation. 56?  iC  Useful  for  touch- 
lone  burst  detection.  FSK.  etc 
Can  also  be  used  as  a  stable  tone 
encoder.  Runs  on  5  to  12  volts 
Complete  krt.  TD-1      $5.95 


Call  Your  Phone  Order  in  Today 
TERMS:  Satisfaction  guaranteed  or  money 
refunded.  COD  -add  S2.0Q.  Minimum  order 
$6.00.  Orders  under  S  10.00  add  IE T. 50.  Add  5% 
for  postage,  insurance,  handling.  Overseas 
add  15 % .  N . ¥ .  res identsadd  7 %  tax . 


CLOCK  KITS 

Your  old  I  a  vo  rites  are  here  again.   Over  7.0 DO  Sold  to  Date. 
9e  one  of  th#  gang  and  order  youri  today! 

Try  your  hand  at  building  the  finest  looking  clock  on  the 
market  Its  satin  finish  anodized  aluminum  case  looks  great 
anywhere,  while  six  .4"  LED  digits  provide  a  highly  readable 
display.  This  is  a  complete  kit,  no  extras  needed,  and  it  onfy 
takes  1-2  hours  to  assemble.  Your  choice  of  case  colors: 
silver,  gofd,  black  (specify). 

Clock  kit,  12/24  hour.  DC-5  $24,95 

Clock  with  10  min.  ID  timer.  12/24  hour,  DC-10  $29.95 

Alarm  clock,  12  hour  only.  DC-8  $29.95 

12V  DC  car  clock,  OC-7  $29.95 

For  wired  and  tested  clocks  add  $10.00  to  kit  price 
SPECIFY  12  OR  24  HOUR  FORMAT 


Car  Clock 

Th#  UN-KIT,  only  5  folder  connections 


Here's  a  super  looking  rugged  and  accurate  auto  clack  *h<ch  15  a  snip  to  build  and 
install  Clock  movemenl  is  completely  assembled  —  you  Only  -solder  3  w»'e&  and  2 
switches  takes  abc-ut  IS  rnmules1  Display  1*  brig  hi  green  wilh  automatic  brigMness 
con  r  ml  photocell  -  assures  you  of  a  highly  readable  display  day  or  rug  hi  Comes  Lri  a 
sa  1 1  n  r  1  n  ish  ar>od  iietf  a  1  unnnu  m  case  wn  rcn  can  be  an  actted  5  rjifl  eren  1  way  s  *  1  s  mtj  2  sided 
lape    Choice  of  it  I  ver  c-rack  or  gold  case  f  specify) 


DC -3  kit    12  hour  lormar. 
DC-3  wired  and  levied 


Untweraal  Timer  Kit 

Provides,  the  basic  parts  and  PC 
board  required  to  provide  a  source 
ol  precision  timing  and  pulse 
generation  U&ea  555  timer  IC  and 
includes  a  range  of  parls  for  most 
timing  needs 

UT-5  Kit  $5-95 


Mad  Blaster  Kit 

Produces  LOUD  ear  shattering  and 

attention  yelling  siren  like  sound 
Can    supply    up    to    1S    watts    of 
obnoxious  audio  Runs  on  6-15  VDC 


Siren  Kit 
Produces  upward  and  downward 
wail  characteristic  of  a  police 
siren  5  W  peak  audio  output,  runs 
on  3-15  volts,  uses  3-45  ohrn 
speaker 
Complete  hit.  SM-3  $2.95 


Calendar  Alarm  Clock 
The  clock  that's  gol  if  all  6-  5"  LEOs. 

1 2/24  Hour  snooze.  24  hour  alarm.  4 
year  calendar,  battery  backup  and 
lots  more.  The  super  7O01  chip  is 
used  Siie  5x4*2  inches  Complete 
kit.  less  case  (not  available) 
DC-9  $34.95 


Under  Dash  Car  Clock 

)2''24  nour  en>r..ii  m  a  nf.A-.ivthA  cystic  caselearuies 
6  Hjrflbo  RED  LEDS  ftpgh  st-cursty  ( 0Q1*f  t.asy 
3  wn*  UdOhup.  display  bl«nhs  win  ngmtHj*.  and 
suppr  instruction:!  0-pJiQHjil  dimmer  ^rnomari^allv 
adujs's  OispLay  1q  ambi^m  h^rn  f#v*J 
DC- n  cUkh  *Hh  mtp    b'acnet  HT.ftfthJt 

DM-1  dimmer  adapter  ta  50 

Add  1*0  00  As&r   and  Tesr 


CO  He  Time  Bum 

Run?  on  5-15  VDC     Low -curre-M  t2  5*nai  1 


Tfi-7  k»c 


15  50 


PARTS  PARADE 


Video  Terminal 

A  completely  sell-  contained  standalone  video  term  ,r»at  ca-rd  Req<J"es  only  an  ASCII  fc^vlroard  and  TV 
s*?t  10  r>eco*ne  *  c. o mpl^lft  iq rmmai  »n n  f  ftdl uf f.%  we.  single  sv  supply  * T At  'J-niH a\tetS syni  and  baml 
ratBE-  (to  S6001  complete  compiiier  4ind  keyboard  conirdi  o'  Cursor  Ppni^  pjtct  cpniroi  pnrf  display 
A^Cftp-i*  antt  QitiatrtQ*  sfiriAl  A$Cll  pms  parallfil  ksy-hoaid  ;npu'  T  ti«  54  't  -s  64  cHa<-  bv  I'd  ii^as,  *Hh 
5crdHino  upper  and  lower  c»Be  (&pU0nilh  and  nas  RS  33?  and  JOmj  1-ooC  en  1*1^*6*4  dn  rjo^rd  Kns 
IrtC'wdflSdck'ef^  And  completp  documenlfttio^ 

FIE  w  16.  lerrnmal  Cfcrd  nn  radd  S*0  00  for  wired  urmi  J1«  95 

LawEf  Case  oplior*  Jl3  9S 

Pjbwtr  Supply  Si*  95 


IC  SPECIALS 


LINEAR 


301 
324 

33D 

555 

556 

565 

566 

5S7 

741 

1456 

3900 

3914 

B03B 


<^ 


$.35 
*1.M 
$1.50 

$-« 

$1.00 
$1.00 
$1.00 

$1.25 
10/12.00 
S  .50 
i  .50 
S2.95 
$3.45 


4011 
4013 

4046 
4049 
4056 
4511 
4518 
5639 


CMOS 


*0 


.50 

.50 

S1.S5 

.50 

$9.00 
$2.00 
$135 
$1  75 


READOUTS 

find  35*  rcc  n .n 

*NC  W7/510   5'C  *  too 

MAlST  T2/HP7?3f>  *JTC  A     1  00 
HP  TflSi   43"C  A  J.» 


TRANSISTORS 

iM3904  NFW  C-r-  ItS/tl.DO 

?N3S06  PMP  C*F  1S/I1.00 

?M4*03PNPC*F  IS/ttOO 

?NM10  NPN  C*F  13/*1  M 

7hMPtSFETC»F  4/I1.D0 

JN5401  PNP  C*F  UtLOP 

?NB02»C-F  4/1100 

fh!37Tl  NPH  Silicon  li.U 

JH51T*  UWF  MPN  i'ii.OO 

Powvf  Tab  NPN  40W  J/*1.» 

Pcr-*r  Tab  PNP  ti)W  VI. DO 

MPF  102/2N5464  1,» 

HPti  MM  Trp»  T+«  Mfflr-IO 

PNP  3S06   Typai  T*B  S0/12.S0 

JN3055  1,10 

2N»4*uJT 1/ll.DQ 


TTL 


74S00 

7447 

7475 

7490 

74196 


$.40 
$  65 
S.50 
$.50 
$1.35 


SPECIAL 


11G90 
10H6 
7ZD0 
7207A 

7216D 
7107C 
S3 14 
5375AB/G 

7001 


$1500 
S  1.25 
$17.50 
$  5.50 
$21.00 
$12.60 
S  2.95 
$  2.95 
5  6.50 


FERRtTE  BEADS 

Wilh  mlci  Afld  Speca       15/fcl.ofl 
6  HOI*  BAlgfl  Brids  S/*1  00 


Socket* 

fl  Pin  1Q/*2,QQ 

14  Pin  10/12.00 

16  Pin  t0/$2.00 

24  Pin  4/ $2. 00 

28  Pin  4/ $2 .00 

40  Pin  3/$2  00 


Diodes 

5.1  V  Zener  20/ $1.00 

1N914  Type  50/J1.00 

1KV2Amp  0/S1.OO 

100V  1  Amp  15/11.00 


25  AMP 

100V  Bridge 

$1,50  each 

Mini-Bridge  50V 

1  AMP 

2  for  $1.00 


Rethttor  Ast't 
Assortment  of  Papular  vfllu&s  -  vi 
watt   Cullead  for  PC  mounting.  W 
center,   te*   leads,  bag  of  300  or 
more. 

$150 


Switches 

Mini  toggle  SPDT  $1.00 

Red  Pushbuttons  N.O        3/(1.00 


Earphones 

leads.  8  ohm.  good;  lor  small  tone 
speakers,  alarm  clocks,  etc 
5  for  £1,00 


Mink  4  ohm  Speaker 

Apprqx   2'.V  diam   Rouod 
typB  Iqr  ra<liqs.  rmke  eAr. 
3  1qr  |?.00 


Crystals 
3.579S4&   MHZ 
10  00000    MHZ 
5.248B00   MHZ 


$1.50 
$5.00 
$5.00 


AC  4d*p-l«rt 

Good  'or  clocks  mead 
cftar^igrE,^!!  110  VAC  pfyQ 
one  end 

S  5  vdc  iS  70  mA  tl.M 

16    vac  (HJ  160mA  ta.SU 

12   vac  @  250mA  (3.00 


Solid  Slot*  Bjz»rt 
small   tattler   450   Hj.    86  dB,   SOund 

output  on  5-t?  vdc  at  10-30  mA.  TTL 
compatible $1,50 


Slug  Tuned  Coils 

Small  3/1  &"  Htex  Slugs  lurmed  coil 
Slums  10  for  $1.00 


AC  Outlet 

Panel  Mount  with  Leads 

4/11 .00 


CAPACITORS 

TANTALUM 

Dipped  Epdxv 

1.5  LiF25V3ft1.D0 

1.8  uF  25V  3/$  1,00 
22  JF  25V  3/51.00 


ALUMINUM 

Elpctrorvlic 

1000  uF  i6V  Fladiai  $.50 
BOO  uf  20V  Amai  tSO 
150uf  16V  Aki^I  svtt.oa 
10  uF  i^Vfl*ciiHi10'S1  M 


DISK  CERAMIC 

01    16V  (TiSh      20.'*  1  M 
1   i&V  IS.'JI.M 

001  i6V         io-ti.oo 

100  pF  20/S1 .00 

w:  IfiV  ID:  J1  m 


DC-OC  Converter 
►5  vdC  input  prod    -9  vdc  @  3Qrna 
"9  vdc  p  rcnJ  Lites  - 1 5  vdc  {a"i  35  m^   $1 .25 


?5IC  20  Turn  Trim  Pot   %iM 
1 K    30  Turn  Trim  Pol    }  .50 


Ceramic  IF  Filters 

Mini  ceramic  filters  7  kHz 

BW.  455  kHz  $1  50  ea. 


I JE 


Trimmer  Capi 

Sprague  -  3-40  pf 

Stable  Polypropylene 

.50*1, 


Audio 
Prescaier 

Make     high     resolution     audio 
measurnrients,  great  for  musical 

instfurnenriunrng.  PL  tones,  etc. 
Multiplies  audio  UP  in  frequency, 
selectable  xlD  or  xlOO.  gives  .01 
HZ  resolution  with  1  sec  gate 
timef  High  sensitivity  of  25  mv,  1 
meg  input  i  and  built-in  filtering 
gives  great  performance.  Runs 
on  9V  battery,  all  CMOS 
PS-2  kit  $29,95 

PS-2  wired  $39.95 


6t>0  MHz 
PRESCALER 


Extend  the  range  of  your 
counter  to  600  MHz.  Works 
with  all  counters.  Less  than 
150  mv  sensitivity  specify  - 
10  or  -100 

Wired,  tested,  PS-1B     $59,95 
Kit,  PS-IB  $44.95 


30  Watt  2  mtr  PWR  AMP 
Simple  Class  C  power  amp  features  8  times  power  gain.  1  Win 
for  8  out.  2  W  in  for  15  out.  4W  in  for  3D  out  Max  output  of  35  W. 
incredible  value,  complete  with  all  parts,  less  case  and  T-R  relay 
PA-1 .  30  W  pwr  amp  kit  $22.95 

TR-1.  RF  sensed  T-R  relay  kit  6.95 


MRP-238  transistor  as  used  m  PA-1 
B-lOdb  gain    150  mhz  (11.95 


RF  actuated  relay  senses  RF 

(1W)  and  closes  DPDT  reiay 

For  RF  sensed  T-R  relay 
TR-1  Kit     $6-95 


Power  Supply  Kit 

Complete     triple     regulated     power 

supply  provides  variable  aro  l&vollsai 

200  ma  and  *5at  1  Amp  E*celrenMoad 

regulation,   good   tittering  and  small 

si2&.   Less  Iransformers.  requires  6.3  V 

» 1  A  and  24  VCT. 

Complete  kit,  PS-3LT  $6,95 


Cfyital  Microphone 

Small  1"  diameter  W  thick 
crystal  mike  cartridge    S-75 


Coax  Connector 

Chassis  mount 
BNC  type  $1.00 


Mini  RG-174  Coax 
10  fl,  for  $1,00 


9  Volt  BtMtry  cilpi 
Nice  quality  clips  5  lor  H.00 

W  ftubtar  Orpmmetg  10  for  fl.M 


Pari*  flag 

Ass.(   of  chokes  disc   caps   ian1     res.i9rprsi: 

I r^n^isior-s.  diodes   MiC*.  taps,  elc 

im  bag  <lHJoc>  11.00  ig   bag  |M0  pej  >2  W 


Cunnaclor* 

6  pif^  lype  gdldCOntSiClS  >Qf 
ffiA'1003  car  cluck  module 
pnc«  .79  am. 


Ledi    -  your  choice,  please  specify 

Mini  Red.  Jumbo  Red,  High  Intensity  Red,  Illuminator  Red  67*1 

Mini  Yellow  Jumbo  Yellow.  Jumbo  Green  6/1 1 


Vindon 
Motorola  MV  2209  30  PF  Nominal  cap  20-00  PF  -  Tunable  range 

S0#*Ch  or  3/SVOO 


OP- AMP  Special 
Sl-FETLF  13741  -  Direct  pin  for  pm  741  compatible,  but  500 .000  MEG 
input  z,  super  low  50  pa  input  current,  low  power  drain 
50  for  only        15  00  10  (or         12.00 


70MG 
79MG 
723 
309  K 
7805 


$1.25 

$1.25 

(.50 

*1.15 

$1.00 


Rtgutatort 


7812 

11.00 

7B15 

$1.00 

7905 

$1  25 

7912 

$1  25 

7915 

$125 

Shrink  Tubing  Nubt 

Mrce  precu!  pees  &t  ati-nnk  size   l"  *  %" 
shrink  To  V    Great  for  splices      SO/tl-00 


Mini  TO -92  Heat  Sinks 

Thflrmaiiuy  Brand  5  lor  11.00 

To  ■  220  Heat  Smha  3  lor  $1.00 


Opto  isolators  -  4N2B  type 

Opto  Reflectors  -  Photo  diode  +  LED 


S.S0  ea. 
$1.00  ea. 


MoI«m  Pliia 

MOlax  akflfldy  precul  tn  length  qI  7   Perfecl 
for  U  ptn  sockels     JO  alrlpa  lor  t1,M 


CDS  Photocatii 
Resistance  varies  w>rh  light.  £50  ohms  to 
oyer  ^  meg  3  lor  $1.fl0 
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PROPAGATION 


J.  H,  Nelson 
4  Plymouth  Dr. 
Whiting  NJ  08759 


EASTERN    UNITED    STATES    TO 


GMT;    oo      02     04      ra      <w      to      i?      i*      is      i*      20      21 


ALASKA 


ARGENTINA 


JL4 


AUSTRALIA 


CANAL  ZONE 


ENGLAND 


HAWAII 


INDIA 


JAPAN 


MEXICO 


PHILIPPINES 


PUERTO  RICC- 


SOUTH  AFRICA 


U.  S.  s.  K- 


WEST  COAST 


14 


21 


21 


7D 


J4& 


14 


14A 


1A 


Ik 


14A 


:za 


14 


7A 


7B 


1M. 


7B 


7A 


7H 


7B 


ih 


7B 


JE 


7B 


7B 


JA 


J& 


7E 


JB 


36. 


1 


7B 


-■•p. 


7B 


ia_3&. 


7B 


7B     7B 


7B 


7B 


TBI     7B 


3k_£a 


Ja 


7B 


7D 


7A 


_za 


J4 
7B 


7A 


OA 


14 


7B 


14 


JA 


14 


14B   14A 


14 


_14A 


J£ 


14A 


14 


7B 


2A.04A 


21 


14 


_1A 


21A 


21 


ilA 


1±, 


14 


IB_ Zfi 


14A 


'43 


21&. 


21A 


ziajM 


21 


ia 


21A 


21 


:ia 


UA 


1AA 


7B 


:za 


21A 


14B 


2JA 


21A 


Jl 


2U 


^1 


21 


n^ih 


21 


_2&t 


21 


7B     7B 


UB 


MB 


.21 


21 


Jh 


21A 


21& 


21 


14 


Llfi 


44 


21  A,    21 


14 


41 


14A 


21 


CENTRAL    UNITED    STATES    TO: 

ALASKA 

14A 

7 

7 

3ft 

3ft 

JA 

7 

7 

7A 

14 

21 

21A 

ARGENTINA 

■•1 

14 

7 

7fc 

7B 

7 

7ft 

14 

21 

21ft 

21A 

21 

AUSTRALIA 

?,] 

14 

Tfi 

7R 

7R 

7R 

7R 

7R 

14 

14. 

21A. 

,2.1A 

CANAL  ZONE 

T1 

7 

7 

7 

7 

7 

7 

H 

21 

21A 

21ft 

14 

ENGLAND 

7 

J 

7 

ft 

"' 

7 

7B 

H 

21 A 

14 

7fi 

7S 

HAWAII 

21ft 

7 

7 

■ 

7 

7 

7 

7 

14 

21 

21A 

21ft 

7H 

7ft 

7R 

7R 

7R 

7R 

7ft 

IflR 

1dR 

7  VI 

7R 

7ft 

INDIA 

JAPAN 

21A 

14 

7fi 

7R 

7B 

7 

7 

7 

7B 

7B 

14 

21 

MEXECD 

14 

7 

7 

7 

7 

7 

7 

14 

14A 

21A 

21A 

21 

PHPLIPP1NES 

21 

14 

73 

7B 

7B 

7B 

7B 

7 

7B 

73 

14B 

14 

PUERTO  RICO 

14 

7 

7 

7 

7 

7 

7 

14 

14A 

21A 

21ft 

14A 

SOUTH  AFRICA 

7 

7R 

7R 

7R 

7R 

7B 

7 

14 

21A 

21A 

21 

14 

U,  5.  &  ft. 

7B 

7 

3A 

3A 

7 

7B 

7B 

i4A 

14A 

14B 

7E 

7B 

WESTERN    UNITED    STATES    TO: 

ALASKA 

21ft 

7A 

7 

3A 

3A 

3a 

3A 

3A 

7 

14 

21 

21 

ARGENTINA 

21A 

14 

7 

7D 

73 

7B 

7B 

14 

21 

21 

21A 

21A 

AUSTRALIA 

?,W 

14 

7A 

7 

7B 

7B 

7? 

7B 

14 

14 

21 

21A 

CANAL  ZONE 

?1 

14 

7 

7 

7 

7 

7 

14 

14 

21A 

21A 

21 

ENGLAND 

7fl 

7 

7 

1ft 

7 

7 

7B 

i4n 

21 

14A 

'4L- 

7B 

HAWAII 

?1A 

14 

1 4 

7 

7 

7 

7 

7 

14 

21 

21A 

21A 

INDI£ 

7S 

H 

7B 

7& 

7B 

7B 

7B 

7B 

7A 

7B 

7B 

7B 

JAPAN 

21* 

.     14 

7T^ 

TFl 

7 

7 

7 

7 

7 

7B 

14 

2J 

ME  X  ICQ 

£1 

14 

7 

7 

7 

T 

7 

7A 

14 

21A 

21 A 

21 

PHILIPPINES. 

21A 

14 

7B 

7B 

7B 

7B 

7B 

7B 

7B 

14 

14 

14 

PUERTO  RICO 

21 

7 

7 

7 

7 

7 

7 

14 

21 

21A 

21A 

21 

SOUTH  AFRICA 

7 

7P1 

tr 

7B 

7B 

7B 

7R 

14 

21 

21A 

21 

14 

U<     S.    S.      R: 

7B 

-A 

33 

3B 

7B 

7B 

7B 

7E 

14 

14B 

7B 

TBi 

EAST  COAST 

14A 

7fl 

7 

7 

7 

7 

7 

14 

m 

21A 

21A 

21 

A  =  Next  higher  frequency  may  also  be  useful. 
B  =  Difficult  circuit  this  period. 

First  letter  =  night  waves.  Second  =  day  waves. 

G  =  Good,  F-Fair,  P  =  Poor.  *- Chance  of  solar  flares. 

#  =  Chance  of  aurora. 

NOTE  THAT  NIGHT  WAVE  LETTER  HOW  COMES  FIRST, 


DECEMBER 

SUN                 MGN                TUE                WED                THU                  FRL                   SAT 

1 
F/F* 

2 

F/F 

3 

F/G 

4 

F/G 

5       6 

G/G         G/G 

7 

G/G 

8 

G/G 

9 

G/G 

10 

G/G 

Tl 

F/G 

G/G 

13 

G/G 

14      15 

G/G    I    G/G 

16 

G/G 

17 

F/F 

18 

F/F* 

19 

p/p* 

20 

P/F* 

21 

P/F 

22 

P/F 

23 

F/G 

24 

F/G 

25 

F/G 

F/F 

27 

F/F 

28 

F/F 

29 

F/F 

30 

F/G 

31 

F/G 

DEALER  DIRECTORY 


Culver  City  CA 

Jim's,  fclktitnmics,  3EI19  Stifjuiveda  Blv*L,  CuKer 
Citv  CA  90230.  3UIV80O3.  Trmlt*.  4ft3-  L8KG  $an 

DEt-K".  H57-5732  (Krino  NV). 

Fontaita  CA 

Conipk'te  linus  ICrOM,  DenTrtm.  T^rhTcc. 
Miraw-,  Gtibic,  Lunar,  wer-imXhi-k^tmnk-  jircid- 
iicts  for  h(]bhyist.  technician,  rxjicfiinenttT.  Al«> 
CJB  radi".  lujkdiTiohile.  Funlana  Ekt^rciiiics,  SflSN 
!ik^rra  k',  Fortlaitt  CA  !*2335,  ^22-7710. 


San  Diego  CA 

Wi'  buy  and  sell  Surplus  Arrnv  Nwvy  Electron^, 
also  Terminated  Material.  Wliai  do  you  wafil  lo 
wilt1  Write  for  catalog iy.  KL^lrfaiiclnwn,  Inc.. 
44LV7th  Awjhic,  FO  Bciv  2048,  San  Diego  CA 
1^12112.  232-U370. 


New  C^tle  OE 

FiK-torii  Authorized  Dealer]  Vatftiiu  1COM,  1'tii- 
Tec,  K'DK,  Axdt-d,  AKAh  Kant  ronk-s.  San  let.  Full 
LJia1  iyf  At'ccssortes,  IMt)  Salt^  Tan  in  DeJawatv. 
One  mile  off  1-95.  Delaware  AniatfiiJ:  SuppK. 
71  Mwdo*  Kiuul,  tetiw  Caitle  DE  19720. 
328-7728- 


San  Jose  CA 


ha>'  Btrw'H  iirw^l  Aiiialcui-  Haitio  store,  Nev^  & 
iiM^d  Amateur  Rhtdin  sn.]a\  &  serine  Wii  featiin- 
Kfnwbod,  ICOM.  Azdferi,  Yae^ii.  Ten-lV*,-,  San- 
tee  6c  matiy  more,  Shavtr  Radio.  Inc.,  1378  So. 
Bawom  Ave. .  San  Jose  CA  95128.  EJ98- 1  HKJ, 


Smyrna  GA 

For  y<]iiT  Kenwood.  VaeMi,  l(X)M,  Dralce  and 
othet  ajiratt-ur  lusnii.  rainit1  to  see  ns.  BritFs  Twli- 
Wav  Radio,  250S  Nr.  Atlanta  Rd-,  STiiVrtui  CA 
30080.  J3&«»Ufi. 


Prtston  ID 

Rota  WB7BVZ  hai;  the  Largest  SI*k4  of  Amutiiir 
Gear  in  tin-  J  a  iU-r  mountain  Wt^si  iind  iSkj  Bt^l 
Pricts.  Call  me  tor  all  vrmr  Imifj  n^edn,  Ross 
Distributing,  78  S<i+  Stale,  Preston  ID  832fj3, 

^2-0S3O. 


Terre  Haute  IN 

Your  ham  ]iyadtjiiarti't>  located  in  the  heart  n|  the 
midwest,  Hoosier  Eteetmnics.  Iix',,  *9  MtwJnwji 
Center,  P.O.  Box  J3«0.  Jerre  Haute  IN  478003. 
23S-1456. 


Baltimore  MD 

Aiwuys  hin  mji  kill  jrra(U?  test  e<|uipmeot  HP4  Tek. 
Gr.  L&N,  Etc.  Also  liuy  mlcriJwave  waxiul  ik 
waveguide  HP,  Fxr.  wavdine,  etc.  Prefer  "K", 
"P ".  "  H'  hut  will  consider  lar^[-r  we  too.  CadLseo 
514  Ejisur  St..  lialtrt.  MD  21202.  035-1893, 


Littleton  MA 

The  Re-liable  Hain  Store  Serving  N.E.  Foil  line  erf 
I  COM  &  KetiwiHn:i.  Yaesu  HTs,  Drake,  DaiwaT 
IWtW  aix.tAsorkai.  Clirtfa  Ik  ri>ac  kcyers.  Lamm, 
HuKtLer,  Telex/ Hy- Gain  products,  Mirage  aitrosJfc 
Astrotj  PS-.  Alpha  Delta  pruiimetoiv  AHRL  h 
KautronicA  instruction  aid**.  Whistler  radar  detec- 
tor*. Full  thwe  of  eoax  Fittings.  TEL-COM  Eloe- 
tnrtiic  Communie4*tio[L',  ti75  Great  Rd.  {Hi.  1191. 
Littleton  MA  01480,  6 17 -4 W-:  1400*3040 . 


Ann  Arbor  MI 

See  i]?.  f<3T  pnnluets  like  Ten-Tec.  R.  L,  Drake, 
DenTron  aiid  many  more.  Open  Muiid.stv  thnmgli 
Saturday,  0830  to  1730.  WB8VGR,  WB8UXO, 
WlJfiOKN  and  WKlU1  Ix-Eirind  the  counter  Pur- 
thase  Radio  Supply,  327  E.  Hoover  Avk.,  Aim  Ar- 
bor  Ml  48104,  688-8098, 


Hudson  NH 

N«W  Englands  Distributor  and  Authorized  Sfer 
vice  Center  For  all  Major  Amateur  TJne$,  Tufu 
Radio  Elect ronics.  Inc.,  61  1  ^well  Road.  Hudson 
NH  03051,  883-5005. 


Somerset  NJ 

New  jersey's  only  factory-  authorized  ICOM  and 
Y*esu  distritHitOT.  Large  inventory  of  new  and 
used  specials.  Meet  major  hraikdn  in  sioefc.  Com- 
plete service  and  faniliHes.  Radios  Unlimited,  1700 
Easton  Avenue^  P.O.  Boa  347,  Somerset  NJ  08873, 

MN3S0. 

Buffalo  Ni 
WESTERN  NEW  YORK 
Niagttra  Fntrjtier's  only  full  stoekin^  Amuteujf 
dealer.  Also  Shortwave,  CBr  Scanners,  Marine, 
Commcreial.  Operating  displays  featuring  Ken- 
wood  and  other!.  Tow«nh  Antennae,  SsJei  and 
Service.  DXCnminurucatJ<in.v.  3£l4TrajLdtHoad, 
West  Seneca  NY.  088-8873. 

Amsteitlam  NY 
UPSTATE  NEW  YORK 

Kenwutni.  ICOM.  Drake,  plm  rnan>-  other  lines. 
Amateur  Dealer  for  over  35  >t^n.  AdinHidadt  fia- 
dio  Supply,  lnc,T  185  West  Main  Street,  Amster- 
dam NY  12010.  842-8350. 

Syracuse-  Rome-  Utica  NY 

Featuring:  Kenwood,  Yaesu,  ICOM,  DrakeTTen- 
Tee,  Swan,  OmTron.  Alpha,  Robot,  MFJ,  Tem- 
po+  Astr»nh  KLM+  Hy  Gain,  M*oley,  T,ar\t-[i. 
CushcraJt,  HusOer,  Mini  Products.  Yoit  won't  be 
disappointed  with  ef|uipm en tY service.  Radio 
Wurld.  Oneida  Onjnty  AiqMirt-TL'rrniita!  Bmld- 
ing,  Oriskany  NY  13424,  7304164. 

Coin  m  hit's  OH 

The  biggest  and  best  Ham  Store  in  the  midwest 
h'utnriit^  quality  Kenwood  products  with  work- 
ing displays.  We  sell  tmly  the  best,  Authorized 
RrtiwiMni  Service.  LTniversal  Amateur  Radio  Inc., 
1380  Aida  Dr.,  Re^oktihura  ^Columbus)  Oil 
43008.  808-4267. 

Bend  OR  ~ 

Satellite  TV,  Known  brands.  Call  today  Inr  more 
1  ji  tun  minor  1  nml  ifis|ir,ire  about  our  dealer  pro- 
grfltn,  WESPlvRCQM.  F>0  Br^  72^8.  Bcmi  OH 
97708,  380-0000, 

Philadelphia  PA/ 
Camden  NJ 

Waveguide  &  Coaxial  Microwave  Coinponeitts  ■& 

Ktjuipment.  Luboratory  Crade  Test  Instruments. 
Powet  SupiJlkw,  Buy.  Sell  6i  Trade  all  popular 
makes -HP,  CR.  FXR.  ESI,  &>n>rKwnt  SEnpser, 
etc.  Lectronic  Research  Labs.  1423  Ferry  Ave., 
Camden  NJ  08104,  !H1^200. 

Scran  ton  PA 

ICOM,  Bird.  Cushcraft,  Beckman,  Fluke,  I«« 
\f.n,  HiiF^tl^r,  Antenna  SpeeiulKLs,  Astron,  Avaiiti, 
Bekleu,  W2ALVW2VS,  CDE,  AEA.  VLbroplea, 
Ham- Key,  CESy  Amphenol,  Sonv,  Fanon.'Couri- 
lt.  H&W,  A[iii5itjf  Shun-.  LjiRlil-  LLtlrrtUit's.  1112 
Grandview  St,,  Scrartten  PA  L8S00,  343-3124, 

San  Antonio  TX 


Amateur,  Cominerdal  St- WAV.  Selling  Ant^miu 
Specialists.  Avanti,  Azden,  Bird.  Hy-Oain,  Stan- 
dard, Vihroplei,  Midland,  Henry,  Cushcraft, 
Dielectric,  Hustler.  ICOM,  MFJ,  Nye,  Shore, 
Cubic,  Tempo,  Ten-Tec  and  sutlers.  Appliance  A: 
Equipment  Co. ,  Inc.  2317  Vance  Jackson  Road , 
San  Antonio  TX  7fl2t J,  734-7703. 


DEALERS 

Your  company  name  and  message 
can  contain  up  to  25  words  for  as  tittle 
as  $150  yearly  (prepaid),  or  $15  per 
month  (prepaid  quarterly).  No  men- 
tion of  moil-order  business  or  area 
code  permitted.  Directory  text  and 
payment  must  reach  us  €0  days  in  ad- 
vance of  publication,  For  example \ 
advertising  for  the  Feb.  '83  issue  must 
he  in  our  hands  by  Dec.  1st.  Mail  to 
73  Magazine,  Peterborough  NH 
03455,  ATTN:  Nancy  Ciampa. 
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The  FT-ONE  is  the  culmination  of  an  all-out  design  project  by  Yaesu's  top 
engineering  team.  Working  without  the  usual  cost  constraints,  Yaesu's 
design  group  is  proud  to  unveil  the  instrument  they  "always  wanted  to 
design,"  a  revolutionary  blend  of  computer  and  RF  technology. 


GENERAL  COVERAGE,  ALL  SOLID  STATE 

The  FT-ONE  is  a  full-coverage  all-mode  transceiver,  equipped  for 
reception  on  any  frequency  between  150  kHz  and  29.99  MHz,  with 
transmit  coverage  on  all  nine  present  and  proposed  amateur  bands.  In 
countries  where  permitted,  the  FT-ONE  may  be  programmed  to  trans- 
mit throughout  the  1.8-29.99  MHz  range, 

KEYBOARD  FREQUENCY  ENTRY 

Fully  digitally  synthesized,  the  FT-ONE  uses  a  front  panel  keyboard  for 
initial  frequency  entry.  Frequency  change  is  then  accomplished  via  the 
main  tuning  dial  or  the  pushbutton  scanner,  with  tuning  in  either  10  Hz 
or  100  Hz  steps  possible.  Truly  the  contested s  dream,  the  FT-ONE 
permits  extremely  fine  tuning  and  instantaneous  band  change  with 
equal  facility 

DUAL  VFO  SYSTEM 

Ten  digital  VFO's  with  memory  are  provided,  in  conjunction  with  an 
A-8  selection  scheme  that  allows  instant  recall  of  any  transmit, 
receive,  or  transceive  frequency  desired,  for  split-frequency 
operation,  such  as  on  7  MHz  SSB,  the  operator  may  select  TX  on 
VFO-A  and  RX  on  VFO-B,  automatically  storing  the  calling  and 
listening  frequencies  for  each  pile-up.  For  net  operations,  a  non- 
volatile memory  board  is  available  as  an  optfon,  to  eliminate  the 
possibility  of  dumping  memory. 

FULL  CW  BREAK-IN 

Recent  advances  in  solid-state  technology  have  finally  made  full  CW 
break-in  reliable  enough  to  be  incorporated  into  a  Yaesu  product.  Now 
you  can  select  traditional  semi-break-in  (for  use  with  amplifiers  not 
equipped  for  full  break-in)  or  full  high-speed  break-in.  When  using 
amplifiers  so  equipped,  the  keyer  output  lead  may  be  interrupted  via  a 
rear  panel  jack  and  routed  to  the  break-in  sequencing  input  on  your 
amplifier. 

SWITCHING  REGULATOR  POWER  SUPPLY 

Extremely  compact  and  light  in  weight,  the  switching  regulator  power 
supply  reduces  substantially  the  space  required  to  produce  the 
operating  voltages  used  in  the  FT-ONE.  Highly  efficient  and  uniquely 
stable,  the  switching  regulator  supply  provides  superb  reliability  in  a 
field  of  design  long  neglected  by  amateur  manufacturers, 

ELITE  CLASS  PERFORMANCE  FEATURES 

In  addition  to  the  full  break-in  and  superb  receiver  filters,  Yaesu's 
design  team  packed  the  FT-GNE  with  subtle  virtues  that  others  might 
have  overlooked.  Rear  panel  jacks  allow  the  use  of  both  an  external 
receiver  and  an  independent  receive  antenna,  such  as  a  160  meter 
Beverage  While  scanning ,  automatic  halting  on  a  received  signal  may 
be  programmed. . .  perfect  for  watching  a  band  for  openings.  Ifyoure 
a  DX-peditioner,  an  optional  Curtis  8044  keyer  board  is  available,  so 
you  won't  need  an  external  keyer  that  only  wastes  suitcase  space.  And 
if  your  amplifier  fan  is  louder  than  it  should  be,  there's  even  a  micro- 
phone squelch  {AMGC)  to  reduce  background  noise  pickup  between 
words  and  sentences! 


ONE  YEAR  FACTORY  WARRANTY 

Because  of  the  level  of  attention  to  design  detail,  parts  selection,  and 
factory  quality  control,  your  FT-ONE  is  backed  by  a  one-year  factory 
warranty  for  the  original  purchaser  at  retail.  Prompt  and  meticulous 
attention  to  your  warranty  needs  will  be  provided  by  our  Ohio  And 
California  Service  Centers.  In  addition,  all  units  sold  in  the  United 
States  will  be  inspected  and  tested  after  clearing  Customs,  and  will 
include  a  Service  Manual  in  the  puchase  price. 

GAIN/INTERCEPT  OPTIMIZED  RECEIVER 
FRONT  END 

Utilizing  up-conversion  with  a  first  IF  of  73  MHz.  the  FT-ONE  RF 
amplifier  stage  uses  push-pull  power  transistors  configured  to  pro- 
duce a  typical  output  intercept  of  +40  dBm.  The  first  mixer  utilizes  a 
diode  ring  module  followed  by  a  low  noise  post  amp,  for  optimum 
noise  figure  consistent  with  modern  day  intercept  requirements.  The 
result  is  a  receiver  with  a  typical  two-tone  dynamic  range  well  in 
excess  of  95  dB  (14  MHz,  CW  bandwidth).  Additional  gain  tailoring  is 
provided  via  a  PIN  diode  attenuator  controlled  from  the  front  panel, 

FILTERS  READY  FOR  COMPETITION 

Three  filter  bandwidths  are  available  for  CW  operation  (two  for  FSK!), 
using  optional  600  Hz  or  300  Hz  crystal  filters.  Filter  insertion  losses 
are  equalized  for  constant  IF  gain.  Both  IF  Shift  and  Variable  Band- 
width are  provided,  and  two  CW  filters  may  be  cascaded,  for 
competition-grade  selectivity.  For  SSB  work,  the  Variable  Bandwidth 
feature  eliminates  the  need  for  costly  1 .5  kHz  or  1 .8  kHz  filters,  as  any 
intermediate  bandwidth  may  easily  be  programmed  using  the 
standard,  cascaded  SSB  filters  To  top  it  all  off,  a  high-performance 
audio  peak  and  notch  filter  is  standard  equipment. 

EXPANDED  OPERATING  DISPLAYS 

Digital  displays  for  the  VFO  Frequency,  memory  channel,  and  RIT 
offset  are  provided  for  quick  frequency  identification.  The  large  front 
panel  meter  provides  easy  viewing  of  transceiver  operating  para- 
meters, including  final  transistor  collector  current,  input  DC  voltage, 
FM  discriminator  center  tuning,  speech  processor  compression  level, 
and  forward/reflected  relative  power. 


NOT  AVAILABLE  AS  OPTIONS 

Its  hard  to  believe  that  other  manufacturers  still  insist  on  making  such 
essential  items  as  a  noise  blanker  or  speech  processor  extra-cost 
options.  We  find  that  these  are  less  expensive  to  incorporate  and  more 
reliable  in  operation  when  installed  on  our  assembly  line.  No  AC  power 
supply  is  available  as  an  option  for  the  FT-ONET  either;  it's  equipped 
for  operation  from  100/110^1 17/200/220/234  volts  AC, or  13.5  volts 
DC.  And  it  goes  without  saying  that  there  will  not  be  an  external  VFO 
ottered  for  the  FT-ONE  —  we're  confident  that  ten  VFO's  are  quite 
enough! 


Experience  the  FT-ONE  in  your  Authorized  Yaesu  Dealer's  showroom  today 
This  may  be  the  last  Amateur  transceiver  you  will  ever  own.     ^ 


Warranty  policy  available  upon  request.  SASE,  please. 


Specifications  subject  to  change  without  notice  or  obligation. 


fAiig 


-fi^wotn 


YAESU  FT-ONI 

G*n*ral  C»vtiOffa  All  M*d#  Selid  Skit*  !ro*M-«f¥ftf 


M--5 


* 


•    ,    ~— 


MM 


JPF/VOTQI 


m*    •:  m>i.h 


*        f 


■art  I'.mm 


tf^-i 


IWN-FAST-UP 


OWN  -  SLOW - 


inE«t.1My 


««    w    i»    tea 


I  Bo/rf  Adventure  In  Engineering! 


i 


YA 


W 


YAIUI 


r/t e  radio. 


v 


1081 


YAESU  ELECTRONICS  CORPORATION,  685I  Walthall  Way.  Paramount,  CA  90723 

Eastern  Service  Ctr.,  9812  Princeton-Glendale  Rd.,  Cincinnati,  OH  45246 


(213)  633-4007 
(513)  874-3100 


/v 


VOL -©-  SQL 


\    - 


MEMORY 


MMAMI^^H 


PAlfl 

16-11 

18-19 


OFF 

TR-70SO 


fl£V 


C    TUNING 


PfllO 


13*  t 


SARF 


cl 

sc 

t>i 


REV 


TONE 


■5K 


HIGH 


lOA 


SCAN 


ALERT  OP 


SELECT 


KEY 


M  i  CM 


PRIORITY 


Big  LCD,  Big  45  W,  Big  21  memories,  compact. 


TR-7950 


/  7930 


Outstanding  fe attires  providing  maximum 
ease  of  operation  include  a  large,  easy- 
to-read  [direct  sunlight  or  dark)  LCD 
display,  21  multi- function  memories, 
automatic  offset,  programmable  priority 
channel,  memory  and  band  scans,  built-in 
lithium  battery  memory  back-up,  built-in 
16-key  autopatch  encoder,  and  a  choice  of 
a  hefty  45  watts  output  (TR-7950),  or 
25  watts  output  (TR-7930). 

TR-7950 TR -7930  FEATURES: 

■  NEW,  large,  easy -to-read  LCD 
digital  display 

Easy  to  read  in  direct  sunlight  or  dark 
Iback-llghtedl .  Displays  transmit,  receive 
frequencies,  memory  channel*  repeal*- r 
offset  l-r.S.— I.  sub-tone  number  (F-0,  L  2. 
31.  tone,  scan,  and  memory  scan  lock -out. 
Includes  LED  S  RF  bar  meter,  and  LED 
Indicators  for  REVERSE.  CENTER 
TUNING,  PRIORITY,  and  ON  AIR 

•  21  NEW,  multifunction  memory  channels 
Stores  frequency,  repeater  offset,  and 
optional  sub- tone  channels.  Memories  I 

ill  rough  15  for  simplex  or  ±  600  kl  Iz 

(feet  Memory  pairs  16/17,  and  18/19  are 
paired  for  non-standard  repeater  offset. 
Memories  "A"  and  *B"  set  upper  and  lower 
scan  limits,  or  for  simplex  or  ±  600  kHz: 
offset  In  MEMORY  mndc  a  Circle  ol  light 
appears  around  the  memory  selector 
knob,  When  the  memory  selector  knob  is 
miakd  Id  either  direction  to  channel  1,  an 
audible  "beep"  will  sound, 

*  Choice  of  45  or  25  watts  output 

TheTR-795G  provides  ,\  hefty  45  vvaLts 
output,  while  Lhe  TR-7930  features  a  more 
modest  25  watts.  A  HI  LOW  power  switch 
allows  power  reduction  to  appro X-  5  watts. 


•  Long-life  lithium  battery  memory  back-up 

Built-in  lithium  battery  has  an  estimated 
5  year  11  h 

•  Automatic  offset 

The  microprocessor  Is  pre-programmed 
Tor  simplex  or  ±  600  kHz  offset  in  accord- 
ance with  the  2  meter  hand  plan,  "OS'1 
key  allows  manual  change  in  offset 

•  Programmable  priority  alert 

The  PRIORITY  channel  may  be  pro- 
grammed in  any  of  tin   21  memories.  With 
ALERT  swfti  h  H"QNr  a  dual  "beep 
when  a  signal  is  present  on  the  PRIORITY 
channel  An  OPER  switch  allows  an  easy 
move  to  the  PRIORITY  channel. 
»  Programmable  memory  scan  lock-out 
"LO~  key  for  programming  scan  to  skip 
selected  memory  channels,  without 
erasing  the  mrnion 

•  Programmable  band -scan  width 

The  ipwer  limit  may  bt  programmed  fnt 
memory  "AT  and  die  upper  limit  Into 
memory  ~Br 

•  Center  stop  during  band-scan. 
with  indicator 

Stops  In  center  of  channel  during  band- 
scan   wiih  center  tuning  indicator 

•  Scan  resume  selectable 

Scan  ships  i,ti  busy  channel  Selectable 
automatic  time  resume-scan  (appro*, 
5  see.,  adjustable),  or  carrier  operated 
resume  scan.  A  scan  delay  of  appro 
15  seconds  built-in, 

•  Scan  control  using  up/down  microphone 
Momentarily  pressing  UP  or  DOWN  button 
on  iniirophnnr  tunes  one  step  in  the 
selected  direction,  on  memory  or  on 
5-kHz  step  tuning*  Holding  the  bin  inn 

for  about  2  seconds  starts  UP  or  DOWN 
automatic  scan  action.  Scan  start  also 
possible  using  "SC '  key  on  keyboard. 
Scan  may  be  cancelled  by  momentarily 
pressing  the  PTT  switch,  or  by  pressing 
botfi  UP/DOWN  buiions  simultaneously* 

Specifications  and  prx 
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•  Programmable  sub-tone  channels 

t  )ptiona)  TU-79  3  frequent       ?i » lone  u 

provides  keyboard  selectable  sub-ton- 
channels,  which  may  be  stored 
in  memory; 

•  Built-in  16- key  autopatch,  with  monitt 

The  keyboard  functions  as  a  16  k< 
LUtopatch  encoder  during  transmit, 
DTMF  tones  appear  in  Lhe  speaker  ou 

when  a  key  is  press*  d  durmit  transmit. 

•  Front  panel  keyboard  control 

Used  for  selecting  frequency,  offset,  pro- 
gramming memories,  controlling  scan, 
and  autopatch  encode-  Kt  rd  tighiir 

is  provided* 

•  Extended  frequency  coverage 
Covers  142.000-148-995  MII/t  in 
5- kHz  steps. 

•  Repeater  reverse  switch 
Locking  type  switch,  with  indicator* 

•  ■Beeper"  amplified  through  speaker 

•  Compact,  lightweight  design 

•  Easy-to-install  adjustable -angle  mobil 
mounting  bracket 

Optional  accessories: 

•  TU  79  three  frequency  tone  unit. 

•  KPS  12  fixed -station  power  supply 
for  TR  7950. 

•  KPS-7A  fixed  station  power  supplv 
Inr  TR-7930. 

•  §F  40  compact  mobile  -pi  ato 

More  information  on  the  TU  7950  and 

TR-7930  is  available  from  all  authorised 

dealers  of  Trio-Ken  w I  i  <nmnunicaUot 

I  ill  West  Walnut  Street, 

(  omptom  California  90220. 
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